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Editorial Comment 


This issue of Diseases of the Chest 
should prove very interesting be- 
cause of the importance of the 
tuberculosis problem as it affects our armed 
forces. 

One of the primary objects of the Amer- 
ican College of Chest Physicians is ‘“Main- 
taining the highest standards of the chest 
specialist in his relationship to the public 
welfare.” In June, 1940, the president of the 
College appointed a Military Affairs Com- 
mittee which completed certain surveys and 
offered a Suggested Plan for the Accomplish- 
ment of Efficient and Rapid Chest X-ray 
Examinations. We are pleased to publish the 
report of this committee as presented at the 
meeting of the College at Cleveland, Ohio, 
June 2, 1941. 

At the outset of the emergency, the medical 
departments of the Army and the Navy 
adopted in principle the idea of completing 
an X-ray examination of each selectee, and 
took into consideration types of x-ray equip- 
ment and procedure other than the standard 
14x17 cellulose film. 

We are presenting a series of observations 
by some of the men who had a part in x- 
raying the selectees. Their observations on 
the relative value of the different x-ray pro- 
cedures as evaluated by their experience is 
very interesting. These results, combined 
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with results of the military authorities, as the 
work progresses, will no doubt go a long way 
in the determination of the precise x-ray 
procedure to be eventually adopted at all 
induction centers. 

We take this opportunity to emphasize the 
human error factor in the diagnosis of early 
pulmonary tuberculosis even by the most 
experienced, when the diagnosticians are 
compelled to work under pressure of a limited 
time element. Edwards and Ehrlich pointed 
out an error of 12.9 per cent in their series 
of examinations in New York City. By a 
further study of some 318 men disqualified 
at induction centers they found 49 that were 
physically qualified for military service. The 
number of individuals salvaged by them is 
not inconsiderable. What seems more impor- 
tant, however, is the grave injustice done the 
individual when he is mistakenly labeled as 
tuberculous. We are sure it is the hope of all 
concerned that a further study of disqualified 
men will be made possible. 

We believe that if and when the suggested 
changes are made in section 13 M.R. 1-9 as 
recommended by the sub-committee on Tu- 
berculosis of the National Research Council, 
the whole procedure of x-ray and diagnosis of 
chest conditions will be implemented in a 


most satisfactory manner. 
C.M.H. 
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$1,185,914,489.56 is the approximate expen- 
diture of the Veterans Administration of these 
United States for service connected tubercu- 
losis for World War Number 1 through the 
year of 1940. I say “approximate” because in 
addition to these figures, if all expenditures 
were available in their entirety, they would 
indicate that many more millions of dollars 
had been utilized in the Army and in the 
Naval branch of the armed services, before 
members of those services having tuberculosis 
were invalided to the Veterans Administra- 
tion. 

These are dollars, but back of them are hu- 
man beings; human beings to the number 
of 293,761 classed as World War tuberculosis 
admissions, from the years of 1921 to 1940 
inclusive. Perhaps a better idea may be had 
from the figure 1,085,245—representing the 
sum total of tuberculous patients’ years on 
the rolls for supervision, compensation and 


* Delivered at the Seventh Annual Meeting of the 
American College of Chest Physicians; Cleve- 
land, May 31- June 2, 1941. 

**Associate Professor of Medicine, College of 
Medicine, University of Illinois. President of 
the American College of Chest Physicians. 
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Presidential Address* 


War and Tuberculosis 


BENJAMIN GOLDBERG, M.D., F.A.C.C.P., F.A.C.P.** 
Chicago, Illinois 


pensions in the Veterans Administration for 
the years 1919 to 1940 inclusive. And, I should 
also like to bring to your attention the number 
442,102—representing the total number of 
tuberculosis cases treated, and classed as pa- 
tients’ years of hospitalization for 1921 t 
1940 inclusive (See Tables I, IT, III). 

What are our interests as individuals ang 
as an organization in these statistics? 4 
national emergency again exists. That emer- 
gency is again War and with war there has 
always been an increase in tuberculosis. Wij] 
that increase occur this time? What are the 
factors that can cause an increase? What 
measures are being and should be taken to 
prevent their occurrence? This organization, 
the American College of Chest Physicians, has 
as one of its first tenets the eradication of 
tuberculosis and, therefore, these questions 
should interest every Fellow in this organi- 
zation. 

Epidemiologists have been divided for many 
years on the important basic causes that af- 
fect the morbidity and mortality rates of this 
disease. Two schools of thought have pro- 
mulgated their ideas. 

1) One is the school of genetics whose 
prime idea is that there is a health heredity. 
This health heredity results from individuals 
having run the gamut of disease through 
generations and centuries and, finally, evi- 
dencing an improved physical stamina—the 
law of “survival of the fittest.” 

2) The other group consists of those who 
insist that variations in morbidity and mor- 
tality are the result of the problem of infec- 
tion; infection with its varying intimacies 
of exposure causing the variences of disease 
incidence; infection as it is affected by the 
constitutional reactions and resistance of in- 
dividuals, and which latter very frequently 
determine the seriousness of the disease type. 

In the three decades that I have devoted 
a considerable portion of my time to the 
combating of tuberculosis, the work which ! 
have done has been with the second or latter 
group, and has been focused on the idea that 
there can be no tuberculosis without tubercu- 
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lous infection. Therefore, our main attempt 
has been to control the sources of infection, 
and thus prevent its spread. This has been 
accomplished in a number of ways: 

1) In the detection of the tuberculous in- 
dividual having a positive sputum, and con- 
trolling that individual or the disease which 
he has, so that he is not capable of further 
spreading infection. 

2) In the building and development of 
many institutions where such individuals 
might be housed and treated to prevent the 
spreading of infection. 

3) In the work of the veterinarian in erad- 
icating tuberculosis in cattle in this country, 
so that today less than one-half of one per 
cent of cattle housed for dairy purposes in 
this country show evidences of tuberculosis. 
Thus the almost complete absence of tuber- 
culous infection in this most important article 
of food has resulted in an almost complete 
disappearance of the Non-Pulmonary forms 
of tuberculous disease. 

To improve the constitutional resistance of 
individuals there has been developed: 

1) An improved knowledge in dietetic hab- 
its, particularly as they refer to the basic 
food components, Proteins, Fats and Carbo- 
hydrates and our augmented knowledge of 
Vitamins and Mineral Salts. 

2) An improved knowledge of the impor- 
tance of adequate and proper housing. 

3) A better realization of the avoidance of 
mental and physical fatigue and the presence 
of a happy outlook. 

Let us compare the theses of both groups 
as I have given them above. In World War 
Number 1, there were certain levels of mor- 
bidity and mortality that had come unto cer- 
lain nations with racial stocks limited to 
definite types within the confines of their 
own countries. If we were to consider these 
groups, on the basis of genetics alone, they 
should have remained stabilized at the levels 
Which existed at that time, or should have 
shown a downward trend. But with the com- 
ing of War there was a marked congestion 
in urban centers, physical and nervous fa- 
tigue, inadequate housing and a depletion of 
food reserves. Intimacy of contact allowed 
for greater infection dissemination; and fail- 
ure of constitutional resistance allowed in- 
creased disease development. 

In the German cities with populations of 


15,000 and over, the death rate, which in 1913 
was 157 per 100,000, rose in 1918 to a max- 
imum of 287. Individual cities like Vienna 
and Warsaw showed much worse conditions. 
In 1913 the rates for tuberculosis in these 
two cities were 302 and 306 per 100,000, re- 
spectively. By 1917, at the height of the war, 
these figures had risen to 425 for Vienna and 
840 for Warsaw, declining in 1920 to 405 and 
338 per 100,000 of population. Cities which, 
like Belgrade, passed through long periods 
of military occupation and food stringency 
showed maximum rates, rising even to the 
horrifying figure of over 1,400 per 100,000 
during 1918. But the high rates did not con- 
tinue following the resumption of industry 
and the return of fairly normal conditions.* 

Even in these United States, the downward 
trend of tuberculosis mortality was halted 
in 1916 and reversed to new heights in 1917 
and 1918—heights which approximated the 


* Dublin, Louis I.: Health and Wealth, Harper & 
Brothers, 1928. 


TABLE I 


VETERANS ADMINISTRATION 
Admissions of Pulmonary Tuberculosis 
Patients—World War 


World War T.B. Admissions 


Fiscal Year during Fiscal Year 


1940 9,039 
1939 9,617 
1938 9,510 
1937 9,913 
1936 9,106 
1935 9,278 
1934 7,921 
1933 10,461 
1932 12,060 
1931 10,753 
1930 10,852 
1929 10,919 
1928 12,143 
1927 16,286 
1926 16,905 
1925 21,653 
1924 19,127 
1923 23,653 
1922 38,962 
1921 25,603 
1920 Not available 
TOTAL 293,761 


Through the courtesy of the Honorable Frank T. Hines, 
Administrator of the Veterans Administration.’ 
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mortalities of 1907—a step backward of ten 
years. 

The statistical data which I used at the 
beginning of this paper is shown in detail in 
tables as part of it and was received during 
the past month from the Administrator of the 
Veterans Administration, and the Surgeon 
Generals of both the Army and Navy. 

Now in returning to World War Number I, 
in this country approximately 95 per cent of 
the age group selected for military service 
showed evidence of tuberculous infection by 
the presence of positive tuberculin sensitiza- 
tion reactions. The attempt to determine 
which of those actually had tuberculous dis- 
ease was made but proved very ineffectual 
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as the above Veterans Administration statis. 
tics show. The cost in suffering and dolla; 
has been great. 

For the past two years, and especially jp 
this last year, with the realization that this 
nation might again become embroiled jp 
another world military catastrophe, attempts 
were made to stimulate the use of all modem 
scientific developments which could be ap. 
plied to the detection and elimination of jp. 
dividuals with disease; particularly, disease 
of the respiratory tract. Many years ago we 
formulated the axiom that the chest X-Tay 
film properly taken and interpreted deline- 
ates the presence and extent of pulmonary 
pathology with a greater degree of accuracy 


TABLE II 
< Approximate Cost of Paying Compensation or Pensions to World War Veterans for 
Tuberculosis 


World War—Service Conn. T.B. World War—Non-Service Conn. T.B. 


Cases on Rolls Estimated Cases on Rolls Estimated 

Fi.cal Year at End of Year Disbursements at End of Year Disbursements 

1919 54,855 $35,490,848 9,621 $3,111,630 

1939 55,634 36,284,013 9,125 2,974,116 

. 1938 53,389 36,961,282 8,430 2,766,084 

“ 1937 56,953 37,835,199 7,554 2,519,554 

2 1936 58,092 39,218,136 6,775 2,310,870 

: 1935 59,141 40,723,086 6,829 2,333,729 

: 1934 57,270 33,213,528 6,756 2,135,880 

b: 1933 63,932 48,110,128 Not Available 
1932 63,371 50,450,092 
1931 59,739 50,819,459 
er 1930 55,598 ~ 44,707,672 Not in Effect 

1929 56,535 47,704,783 
1928 60,690 50,951,043 
1927 57,748 50,228,806 
1926 48,150 42,562,626 
1925 45,839 37,469,064 
1924 39,099 35,091,509 
1923 41,551 42,825,020 
1921 29,442 30,344,692 
1920 23,091 23,798,970 " " 
1919 5,526 2,135,799 

TOTAL 1,085,245 854,647,911 55,090 18,151,863 


Through the courtesy of the Honorable Frank T. Hines, Administrator of the Veterans Administration. 
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1941 DISEASES OF 
than any other method of examination. That 
statement is no secret. What utilization is 
peing made today of this method? 


Our information is that all of the candi- 
dates for admission to the navy have chest 
x-ray studies made and every suspicious 
shadow is accepted as reason for a rejection. 
The army regulations allow the medical of- 
ficers in charge of Induction Centers the 
privilege of using x-ray examinations at their 
own discretion when necessary. This allows 
of x-ray studies of all draftees before induc- 
tion, of only selected ones, or of none. Only 
three of the nine corps areas have an almost 
complete file of chest x-ray studies of those 
inducted. 

While at this time in the age group of draf- 
tees, 21-35 years, the incidence of tubercu- 
lous infection by tuberculin sensitization tests 
is approximately between 45 per cent and 55 
per cent and this speaks for a smaller number 
who may be expected to develop tuberculous 
disease, yet the percentage case fatality re- 
cords in this age group are relatively as high 
at this time as at the time of World War 
Number l1—and tuberculosis as a cause of 
death in this age group ranks also Number 1. 


Various reports on present draftees evi- 
dence the rejection of one half to one per 
cent because of tuberculous disease. And we 
must also recognize that with 45 per cent to 
35 per cent of draftees with tuberculous in- 
fection and only one half to one per cent 
showing frank tuberculosis, that there are an 
additional number with negative chest films 
at the time of admission to the military ser- 
vices who will later evidence tuberculous dis- 
ease. 


What measures should we recommend? 


1) We must keep tuberculosis out of the 
army by: 
a. Excluding it before it enters. This re- 
quires a minimum x-ray study and as- 
sociated clinical study. 
b. Realizing that tuberculosis can de- 
velop after induction, even though the 
draftee was found free from it in a chest 
film at the time of induction, and there- 
fore the necessity of subsequent exam- 
ination and his exclusion. 

2) We must insist on the maintenance of a 
g00d constitutional resistance by furn- 
ishing proper housing for our armed 
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forces, a proper dietary and by a good 
psychology. 

Finally, we must remember that the Presi- 
dent has declared that a state of National 
Emergency exists. We, as leaders should not 
be derelict in proffering our expert advice in 
assisting the constituted authorities of our 
land. The President of these United States 
recognizes that the physical and mental 
stamina of the individual determines the 
physical and mental stamina of the nation 
and that “The Health of the people is the 
supreme law.” 

58 East Washington Street. 


TABLE III 


Tuberculosis Patients Hospitalized 
Fiscal Years 1921-1940 


(All Wars) 

Fiscal Year Total 7.B. Cases Treated Approximate Cost 
1940 16,411 $ 9,552,646.94 
1939 16,103 10,094,376.08 
1938 15,542 9,905 382.86 
1937 15,135 11,388,875.61 
1936 14,959 10,775,415.30 
1935 14,382 11,355,582.16 
1934 13,615 12,766,622.12 
1933 17,869 17,430,778.80 
1932 19,404 17,300 ,953.74 
1931 17,632 18,539 ,941.17 
1930 17,654 18,170,200.80 
1929 17,466 18,036,861.00 
1928 19,255 18,712,108.05 
1927 24,251 20,219,078.88 
1926 26,439 23 876,982.13 
1925 29,067 24,730,206.00 
1924 27,858 23 ,400,720.00 
1923 34,989 24,667,248.00 
1922 44,591 29,751,114.00 
1921 39,480 18,026,568.00 
1920 Not Available 
1919 
TOTAL 442,102 $348,701 ,661.64 


17,435,080.08 
$331,266 ,578.56 


Through the courtesy of the Honorable Frank T. Hines, 


Administrator of the Veterans Administration. 
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The Advantages of the Standard Stereoscopic 
Examination of the Lungs with 14 by 17 
Inch Films in the Diagnosis of 
Pulmonary Tuberculosis 


B. R. KIRKLIN, M.D.* 
Section on Roentgenology, Mayo Clinic 
Rochester, Minnesota 


To all who are familiar with the capabilities 
of the standard roentgenographic examina- 
tion of the lungs in disclosing or excluding 
the presence of early pulmonary tuberculosis, 
it seems needless to discuss the value of the 
method, for the extraordinary efficiency of 
this technic has been proved beyond all rea- 
sonable doubt. Indeed, it may confidently 
be asserted that few, if any, medical tests 
excel this procedure in reliability. The ana- 
tomic conditions favor accurate results, for 
any tuberculous lesions that on section could 
be seen with the unaided eye must produce 
visible shadows against the transradiant nor- 
mal parenchyma. Visible depiction of the 
lesions is favored also by the slight mag- 
nification of their shadows beyond actual 
size and by the stereoscopic view, which latter 
factor practically insures against their con- 
cealment by shadows of the thoracic cage, 
shows their precise situation and distinguishes 
them from shadows due to extrapulmonic 
causes. By reason of these fortuitous factors, 
roentgenologic examination often will dis- 
close minimal tuberculosis when symptoms, 
physical signs and results of laboratory tests 
are indecisive or even negative. Phthisiolo- 
gists are keenly aware of this fact, and Samp- 
son and Brown have said: “Today we have 
progressed to the stage where we call no man 
sound pulmonically until his stereoscopic 
roentgenograms have been found to be nor- 
mal, and consider the roentgenologic study 
as much a part of the routine examination 
of the lungs as the stethoscope, or, indeed, 
as the examination of the sputum.” 

Like other roentgenologic technics, the 
standard stereoscopic examination with 14 
by 17 inch films did not suddenly attain its 
present form or efficiency, but acquired both 
by slow development. At first, roentgenoscopic 
examination was considered sufficient. Then 


* Member, Sub-committee on Radiology, National 
Research Council. 
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came the single, screenless glass plate With 
long exposure at a short distance. Then pro- 
gressive improvements in tubes, films, intep. 
sifying screen and stereoscopic apparatys 
gradually made the present procedure po. 
sible. Diagnostic interpretation also had to 
be learned slowly, by trial and error. For a 
long time prejudice derived from Clinica 
data was common. Thus, the roentgenologist 
was inclined too readily toward the diag. 
nosis of tuberculosis, and ostensibly roent- 
genologic diagnoses of the disease often were 
merely echoes of the clinical opinion. At 
one period, accentuation of bronchovascular 
markings without any other manifestations 
was construed to signify “peribronchial tu- 
berculosis.” Later on, refuge was taken in 
the ambiguous term, “peribronchial thicken- 
ing.” Obviously, the value of roentgenologic 
examination in establishing the presence or 
absence of minimal tuberculosis was not 
striking. During all this time, and after, 
clinicians aiso tended to be unduly keen in 
searching for evidence of tuberculosis. In 1917 
and 1918 hundreds of American soldiers were 
sent home from France with medical certif- 
icates of disability from tuberculosis. At Ft. 
Bayard, where I was stationed, I had the 
opportunity of examining many of these men 
with the roentgen rays, which had begun to 
yield more trustworthy results, and many of 
the supposed invalids were found to have 
normal lungs. 

In developing the roentgenology of the lungs 
it was necessary to establish criteria of dis- 
tinction not only between normal and ab- 
normal manifestations, but also among the 
various diseases, and the process was greatly 
favored by the general adoption of stere0- 
scopic roentgenography with full-sized films, 
for the method furnished a uniform basis for 
comparisons. With this constant basis it grad- 
ually became possible to distinguish active 
from inactive tuberculous lesions in a large 
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proportion of cases. Eventually, these accom- 
plishments gave rise to fancies that roent- 
genologic examination was being offered as 
an autonomous, self-sufficient and invariably 
decisive diagnostic test, and that clinicians 
and roentgenologists were rivals in this field. 
Of course, these notions were short lived, for 
experience soon proved that correlation of 
clinical and roentgenologic data often is re- 
quisite for confident differential diagnosis or 
conclusive distinction of active from inactive 
disease, and that the two methods are com- 
plementary and indispensable to each other. 
Today, the standard stereoscopic technic is 
employed as a routine procedure almost every- 
where—in clinics, hospitals and individual 
practice—and the record of its accomplish- 
ments speaks for itself. 

In view of this record there would seem 
to be little reason for altering the method. 
Nevertheless, because it appears to be rather 
complex to those who are not actively en- 
gaged in its use and because two 14 by 17 inch 
films cost more than single or smaller films, 
other technics are being tried. Among them 
are fluorography—photographic reduction of 
the image on the fluorescent screen on sen- 
sitized films—and roentgenoscopy, supple- 
mented by spot roentgenography for record. 
Fluorography has been applied with con- 
siderable success in surveys among civilians 
to disclose unrevealed instances of tubercu- 
losis. At present, fluorography carried out 
with 4 by 5 inch films is prescribed for the 
examination of selectees for the United States 
Army, and selectees for the Navy are ex- 
amined with 35 mm. film. Experience with 
roentgenoscopy plus spot roentgenography 
has been limited. This technic is tedious, and 
the single unsupported claim that it is su- 
perior to the standard method for disclosing 
early tuberculosis is not convincing. Simpli- 
fication by these methods is more apparent 
than real, for all of them require special acces- 
sary apparatus, and none of them excels or 
equals the standard procedure in facility of 
application. From the standpoint of economy 
all the substitutes have the advantage of a 
Slight saving in cost, but the saving per patient 
is not impressive. In extensive surveys for 
tuberculosis among civilians the aggreggte 
saving by the employment of fluorography 
is substantial, and, since funds for such pur- 
Poses have, in most instances, been limited 
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and difficult to obtain, the use of the method 
has been fully warranted. By employing 
fluorography instead of the standard method 
to examine selectees for the Army and Navy, 
the Government will temporarily save money, 
but there can be little doubt that eventually 
this economy will prove to be shortsighted 
and that the cost of caring for patients who 
have tuberculosis that previously was unde- 
tected, but which probably would have been 
disclosed by the standard technic, will vastly 
exceed the initial saving. 

Fluorography cannot reasonably be expect- 
ed to be as reliable as the standard method 
in the disclosure of early tuberculosis. In the 
first place, no image on the fluorescent screen 
is depicted as sharply or with as much detail 
as it is in the roentgenogram and since fluor- 
ography consists of photographing the image 
on the fluorescent screen, the finished photo- 
graph cannot be of better quality than that 
which is being photographed directly. Fur- 
thermore, in the process of photographic 
reduction and of subsequent magnification 
for study, some of the finer roentgenographic 
details inevitably will be lost. Unless the 
fluorograms are stereoscopic, small lesions 
will sometimes be hidden by bones. System- 
atic comparisons of the two methods have 
shown that 10 per cent or more of tubercu- 
lous lesions exhibited by the standard method 
are not discernible in fluorograms. Roent- 
genologists who have had experience with 
both methods have warned that fluorography 
is not a satisfactory substitute for the stand- 
ard technic in the making of thorough clinical 
examinations. 

The standard technic is not perfect, and no 
doubt a better method will some day be de- 
vised. Efforts to make roentgenologic exam- 
ination of the lungs simpler and more eco- 
nomical are to be commended, for progress 
of any medical procedure in this direction is 
desirable. But the value of any diagnostic 
test is determined primarily by its reliability 
and, as a rule, this quality should not be 
sacrificed to obtain other advantages. To be 
acceptable, a new procedure must be equal 
or superior to the old in efficiency, and a 
worthy successor to stereoscopic roentgen- 
ography with full-sized films is not yet in 
sight. 


Mayo Clinic. 
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The evaluation of methods for mass radio- 
graphic surveys of chests for inductees into 
the armed forces of the United States must 
be considered from the following factors: 

1) Diagnostic accuracy. 

2) Rapidity 

3) Availability of equipment. 

4) Convenience of storage. 

5) Unmistakable identification. 

6) Ease of interpretation. 

7) Cost. 

The 14x17 cellulose film, naturally, is con- 
ceded to be the ideal medium for interpreta- 
tion, but it is excluded from consideration 
in this discussion by reason of costs and rate 
of handling. Fluoroscopic examination is also 
eliminated as being too slow, and too inac- 
curate, as well as lacking a permanent record 
of the fluoroscopic image. This leaves us, 
then, to a consideration of the three other 
means for mass survey, namely, the 14x17 
paper film, the 4x5 photofluorogram, and 
the 35 mm. photofluorogram. Since a discus- 
sion of the 14x17 paper film method has 
been assigned to me, it will be analyzed from 
the previously outlined seven points. 


Diagnostic Accuracy 


Every roentgen diagnosis depends upon two 
definite components: (a) technique, which 
has to do with the production of the medium 
from which interpretation is to be made, and 
(b) the ability and experience of the radi- 
ologist, making the interpretation. 

If we concede that the 14 x 17 cellulose film 
is the ideal medium, then the only item lack- 
ing between this and the paper film is trans- 
lucency. Both are the same size, both depend 
upon a direct action of the rays through the 
patient upon the intensifying screen to the 
emulsion, thereby eliminating the interme- 
diary element of the fluoroscopic screen, both 
depend upon the same technical factors of 
milliamperage, kilovoltage, time, etc. We 
would, therefore, expect the two vital ele- 
ments, detail and contrast, to be of an equal 
value, in either film or paper. 

Our second item, the individual radiologist 
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Evaluation of Paper Films in 
Mass X-ray Surveys 


JOSEPH W. POST, M.D. 
Philadelphia, Pennsylvania 


making the interpretation must be given 
vitai consideration. Up until several years 
ago, the 4x5 and 35 mm. photofluorograms 
were not used and up to the present time 
these have only been available to but a fey 
radiologists for comparison. 

In a mass survey, such as has been con- 
templated in the army forces, it must be 
conceded that large metropolitan centers 
where the more experienced and capable 
radiologists are, will be in qualified hands. 
but we must consider the smaller communi- 
ties also. 

The writer feels that sufficient time and 
availability has not been had by the rank and 
file radiologist to depend entirely on the two 
other methods. Speaking from a personal ex- 
perience of interpreting paper films on the 
chests of Selectees in the Philadelphia Dis- 
trict, the writer is satisfied as to the accuracy 
of that method. 


Rapidity 


All three methods are ranked on about 
the same par when we compare rapidity of 
making the examinations. The problem, over 
and above all else, in the time factor, is the 
comparison of the time necessary to place 
the finished product before the radiologist 
for interpretation. 

Teamwork between the specialist making 
the physical examination of the chest and 
the radiologist, is of paramount importance. 
Therefore, it seems to the writer that any 
method which permits of this should be given 
a higher rating. It cannot be denied that the 
better the cooperation between clinician and 
radiologist, the better it is for both of them 
as well as the Selectee whose chest is under 
consideration. 

If we are to attain this set-up, it becomes 
imperative that the roentgenogram be taken, 
processed and interpreted by the time, % 
near the time, the Selectee reaches the chest 
specialist. This, practically, necessitates the 
interpretation of a wet film. 

From my own personal experience, the 
paper film iends itself admirably to this re 
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quirement, to the extent that it is more easily 
read in its wet state, than when dry and, 
certainly, lends itself readily to handling in 
the wet state. In my opinion, the smaller 
films should never be interpreted unless dry. 


Availability of Equipment 


Before any job can be done, one must have 
the necessary equipment. The two newer 
methods of survey have necessitated the de- 
yelopment and manufacture of entirely new 
apparatus, and availability of some of their 
component parts have delayed their useful- 
ness. 

The paper film can be used in conjunction 
with any standard x-ray generating equip- 
ment having a capacity for making 14x17 
films at the required technical factors, name- 
ly, 150 milliamperes at 85 to 90 KVP. Per- 
sonal investigation informs me that the pa- 
per film itself is available in the necessary 
quantity. 


Convenience of Storage 


Here it would seem that the more bulky 
14x17 film is at a disadvantage when com- 
pared to the 4x5 or 35 mm. I am reliably in- 
formed that now, however, small reductions 
of the 14x17 film can be supplied for filing 
purposes, at a very small additional cost. 
This procedure, therefore, permits the in- 
terpretation on the conventional 14x17, with 
a small replica for filing. I, also, believe that 
the paper film ranks in an equal manner 
with the small cellulose films for durability 
over long periods of filing. 


Methods of Identification 


The three methods use about the same 
means of identification, so that places no 
preference except that it would seem that 
ease of identification is enhanced by the size 
of type and numerals in the larger size film. 


Ease of Interpretation 


The 14x17 paper film is viewed by a fluo- 
rescent tubular electric bulb of the “daylight” 
type. This is mounted on a stand which is 
Clamped to the table, and permits of almost 
unlimited changes as regards heighth and 
coverage of the film from any angle. The pile 
of cut 14x17 paper films, while still wet, 
are placed under the lamp which is then ad- 
justed to suit the radiologist’s vision. After 
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the film is interpreted, it is removed to one 
side, bringing the next in view. Viewing the 
wet paper film by this method is ideal in the 
writer’s opinion, after a personal experience 
of having viewed and interpreted as high as 
300 in about six hours without any eye strain 
or fatigue. This is in direct contradistinction 
to the question of eye strain in the case of 
the other two methods. I am reliably informed 
that not more than 75 of the smaller films 
can be viewed without rest or relief. This, 
necessarily, calls for relief in time or in- 
crease in personnel. 


Cost 


The rapid paper film method is estimated 
to cost 75 cents per case, and this includes 
all retakes. 

This would seem more expensive when com- 
pared to the alleged cost of the other two 
methods. 

When we consider the cost of equipment 
necessary for the making and taking of the 
4x5 or 35 mm. films and the wear and tear 
on it as well as the break down of the tubes, 
plus the experience of men to run them, we 
are not far apart in cost per case. 

Space will not permit a detailed discus- 
sion of the various costs for the production 
of the smaller film, but after a thorough 
personal investigation, I am convinced that 
there is a negligible difference in cost. 

If the cost of tuberculosis, alone, from the 
last World War meant an approximate cost 
of $960,000,000 to the Government and that 
$10,000 is saved per each case picked up in 
the present survey, then who of us can quibble 
about this small difference. 

Our routine at the Philadelphia Station 
for examining men is as follows: 

The applicant appears in shorts with his 
case record and barracks bag, before a table 
with two clerks, one of whom enters his name, 
age and a serial number on a list; while the 
other makes out a perforated lead stencil 
bearing similar data, on an electrically driven 
stencil writing machine. A few feet away, 
there is set up a sectional portable dark- 
room, within which the paper films are fed 
to the cassette on one of its walls and in the 
rear of which are materials for developing 
and fixing. 

Forty-eight (48) inches in front of where 
the film cassette is placed in the wall of the 
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dark cubicle, an x-ray tube is mounted and, 
of course, near this the generating outfit. 

Two men, as a rule, work inside the cubicle, 
and two technicians outside. As the line of 
applicants form, each is instructed to hold 
nothing but his identifying stencil. One tech- 
nician places him and his identification plate 
in position before the cubicle and the other 
makes the exposure at the height of deep 
inspiration. 

The man at the cubicle signals to the in- 
side, and the exposed 14x17 paper film is 
cut and passed to the developer and another 
section of film put in place. 

The applicant is then instructed to make 
the rounds of the various other specialists 
for his examination. The chest specialists are 
placed last on the round, and after the first 
20 or 25 have been passed, it is possible for 
the radiologist to keep well beyond the rate 
of examination. 

This permits of a very close cooperation 
between the clinician and radiologist and is 
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the only satisfactory means of Conducting 
such a survey. If retakes are necessary, the 
selectee is readily available. 

The number of retakes, at our station. be- 
cause of technical deficiencies and artifacts 
have been less than one per cent. 

Another feature of the paper film which 
would also like to stress is its facility for ey. 
amining extremities, or even spines. This fea. 
ture has been very helpful to the orthopedi 
examiner. 

Each day’s quota of selectees is completely 
cleared before the examiners go home. 

The films are next thoroughly washed jp 
running water and placed in a special dryer 
and are then ready for tabulation and filing 

In conclusion, the writer feels that the 
paper film method of mass radiographic sur- 
vey, as conducted in our Philadelphia Station, 
is as near the ideal from every viewpoint, as 
is possible to attain. 

1930 Chestnut Street. 
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The 4x 5 X-Ray Film as a Diagnostic Screen 


ROBERT E. PLUNKETT, M.D.* 
Albany, New York 


Control of tuberculosis in our armed forces 
is one of the many responsibilities confront- 
ing both military and health authorities dur- 
ing the present emergency. The physical 
strain of military training and the living con- 
ditions prevailing in Army tents and barracks 
present an excellent opportunity for the de- 
velopment and spread of the disease. For this 
reason, our first and most important task 
must be to prevent, as far as possible, the 
admission into Army units of active or poten- 
tially active cases of tuberculosis which, in 
time, might become dangerous foci of infec- 
tion. 

To what extent and by what means can this 
program be realized? 

For many years it has been recognized that 
the x-ray is essential for the accurate diag- 
nosis of tuberculosis. It is therefore neces- 
sary to provide a chest x-ray examination 
of each selectee if screening is to be effec- 
tive. For this purpose, the inductiom stations 


* General Superintendent of Tuberculosis Hos- 
pitals, New York State Department of Health. 
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should be equipped with x-ray facilities cap- 
able of easily and rapidly producing large 
numbers of diagnostic x-ray films at a min- 
imum cost. 

Until a short time ago, the choice of this 
medium would have been limited to the 
14x17 celluloid, or the 14x17 paper x-rays. 

Recent advances in the field of fluoro 
photography, whereby it is possible to phote- 
graph the image on the fluorescent screen 
with small size films, have provided new 0p- 
portunities which deserve serious considera- 
tion. Two types of fluorophotographic appa- 
ratus are commercially available, one which 
uses 35 mm. films, the other 4x5 films. 

That the use of either of these types would 
effect a real economy in mass x-raying, % 
compared to the use of the ordinary full siz 
films, is evident. But economy in cost is of 
value only when it is combined with sil 
plicity of technique, diagnostic accuracy, ané 
ease of interpretation. 

It was for the purpose of appraising °2¢h 
of these factors that it was decided in Ser 
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tember 1940 to undertake a comparative study 
in a group of 1,000 inmates of the Bingham- 
ton State Hospital for the insane.' 

The patients were x-rayed at the rate of 
49 per hour, each with a 35 mm., a 4x5, and 
q 14x17 celluloid film successively. The films 
were interpreted individually by four mem- 
pers of the staff of the Tuberculosis Division, 
each of the small films being read before the 
14x17 films. It should be stated that from 
ten days to two weeks were allowed to elapse 
petween the reading of the different type 
films in order to avoid memory of films in- 
fluencing interpretation. Finally, all the in- 
terpretations were compared. 

The conclusions of this study may be sum- 
marized as follows: Of the 1,000 of each ex- 
posure, 975 14x17 films and 944 4x5 films 
were available for interpretation, the others 
being either missing or technically unsatis- 
factory. Unfortunately, considerable technical 
difficulties had been encountered in the 
operation of the 35 mm. x-ray unit, with the 
result that only 614 such films were tech- 
nically satisfactory for comparative interpre- 
tation with the other films. 

Sixty-two cases of clinically significant tu- 
berculosis were found by the 14x17 films, 
of which 30 were in the minimal stage. While 
none of the moderately advanced and far- 
advanced cases were missed in the corres- 
ponding small films, 3.4 per cent of the min- 
imal cases were missed on the 29 available 
4x5 films, and 17.4 per cent on the 23 avail- 
able 35 mm. films. In the group of healed 
reinfection cases, 4.6 per cent were missed 
on the 65 available 4x5 films, and 34.7 per 
cent on the 49 available 35 mm. films. 

Since the main reason for the use of small 
films is the economic one, it is important 
to determine the final net cost of film for 
each case of clinically significant tuberculosis 
found by each method. The personnel re- 
quired for each method being comparable, 
and without accounting for the original cost 
of equipment, the average cost of a pro- 
cessed 14x 17 film was 65 cents, while that of 
the 4x5 film has been estimated at 6 cents, 
and that of the 35 mm. film at 3 cents. On 
this basis, and taking into account the numb- 


| Plunkett, R. E., Weber, G. W., and Katz, Julius: 
Comparative Value of Roentgen-Photographic 
Methods,” American Journal of Public Health, 
August, 1941, 
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er of retakes with 14x17 films necessary 
for diagnosis in each group, the net cost of 
films for each tuberculosis case found in this 
study would have been $10.22 if 14x17 films 
had been used, $2.08 if 35 mm. films, and 
$1.85 if 4x5 films had been used. It will thus 
be seen that from the purely financial point 
of view, little difference exists between the 
small size films. The 35 mm. film itself is 
less expensive than the 4x5, but its final 
cost is slightly greater due to the fact that 
the 35 mm. film requires a greater number 
of retakes with the full size films for def- 
inite diagnosis. In our experience, for in- 
stance, 71, or 11.6 per cent of the 35 mm. 
films required such retakes, as compared to 
22, or 2.3 per cent of the 4x5 films. 

After due consideration of the results of 
this study, we concluded that while both flu- 
orophotographic methods are relatively ade- 
quate for screening purposes in mass tuber- 
culosis surveys, the 4x5 films are preferable 
because of their greater diagnostic accuracy 
and of the greater ease with which they can 
be read. 

Soon after this study had been completed, 
the New York State Department of Health 
initiated and assumed responsibility for con- 
ducting a chest x-ray service for all selectees 
at the three induction stations in upstate 
New York. For this purpose, a 4 x 5 fluoropho- 
tographic unit was installed in Buffalo, a 
portable x-ray unit using 14x17 celluloid 
films was installed in Syracuse, and a unit 
using 14x17 paper x-ray films was installed 
in Albany. Physicians of the State Depart- 
ment of Health were assigned to be in charge 
of the x-ray phase of the induction process. 
The routine followed was practically the same 
at each station. The x-ray exposure was made 
following the selectee’s registration, the film 
immediately developed and interpreted when 
still wet. A report of the interpretation was 
then submitted to the chief medical officer, 
usually before the selectee’s medical exam- 
ination had been completed. In instances 
when, for technical or diagnostic reasons, it 
was deemed advisable to make another ex- 
posure, the selectee was returned to the x-ray 
department before his physical examination 
record had been completed. This was rarely 
necessary when the 14x17 celluloid or paper 
X-rays were used, and in less than 5 per cent 
of the cases at Buffalo where the 4x5 films 
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were used. This service was started November 
25, 1940, and continued under the Health 
Department supervision until March 14, 1941. 
Beginning March 15, 1941, the Army authori- 
ties took over the responsibility for conduct- 
ing the x-ray service, replacing our physi- 
cians with reserve medical officers. 

The total number of men x-rayed at the 
three induction stations from November 25, 
1940 to March 14, 1941 was 14,923. A total 
of 127 men, or 0.9 per cent, were disqualified 
from military service because of x-ray evi- 
dence-of tuberculosis. In addition, 21 men 
were disqualified because of thoracic path- 
ology other than tuberculosis. 

Because of the different methods used and 
of special arrangements made, the cost of 
producing a chest x-ray varied in each sta- 
tion. For an average of 100 examinations a 
day, five days a week, the cost would have 
been as follows: In Buffalo, where 4 x 5 films 
were used, the cost would have been approx- 
imately 35 cents per man—10 cents for films, 
including 14x17 retakes, and 25 cents for 
personnel; in Albany, where paper x-rays 
were used, the Powers X-ray Corporation 
charged a flat rate of 25 cents per man, so 
that with 25 cents cost for personnel, the unit 
cost of the film would have been 50 cents; 
in Syracuse, where 14 x 17 celluloid films were 
used, the responsibility for the service was 
assumed by the Superintendent of the Onon- 
daga County Tuberculosis Hospital and the 
Health Officer of the City of Syracuse. The 
Army reimbursed these local authorities at 
a flat rate of 75 cents per man x-rayed. These 
figures cover cost of films, chemicals for pro- 
cessing them, and salaries for civilian per- 
sonnel. They do not include either initial 
cost or depreciation of equipment. The cost 
per man could be appreciably reduced by 
xX-raying more than 100 men per day, which 
would be possible with the same personnel 
provided other conditions permitted. 

Had the same method ’een used and the 
same arrangements made in all three sta- 
tions, the cost for every case of tuberculosis 
found would have been $88 if the 14x 17 cel- 
luloid films alone had been used, $62 if paper 
x-rays had been used, and $44.50 if 4x 5 films 
had been used. It must be noted, however, 
that the flat rate of 25 cents charged for the 
paper x-rays was offered mainly for the pur- 
pose of demonstrating the method, and it is 
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questionable whether this same rate coy, 
be maintained in the future. If we Consider 
50 cents as the more likely basic cost of this 
type of film, then the per capita cost of th 
127 cases of tuberculosis would have bee 
about $91.00. 

A similar correction should be made fy 
the 14x17 celluloid films. We know that th, 
cost of a processed 14x17 film is 65 cents 
so that the rate of 75 cents charged in Syr. 
cuse would have left only 10 cents for per. 
sonnel. By adjusting the cost of personnel jp 
Syracuse to that of Buffalo and Albany, the 
per capita cost of the 127 cases would haye 
been $109 if 14x17 celluloid films had beep 
used in all three stations. 

Another important factor related to the 
cost and ease of handling of the various type 
of films is adequate storage space. Calcula- 
tions of weight and cubic feet of space have 
been made for the 14 x 17 cut paper, the 14x17 
celluloid, and the 4 x 5 films. From the stand- 
point of cubic feet of space, the 14x17 cel- 
luloid films require 32 per cent and the 4x5, 
94 per cent less space than the paper x-rays. 
With regard to weight, the 14x17 celluloid 
films weigh 13 per cent and the 4x5, 92 per 
cent less than the paper x-rays. 

This experience has shown that, irrespec- 
tive of the x-ray method used, it should be 
relatively inexpensive to x-ray all prospec- 
tive recruits prior to their induction, and 
thereby keep all cases of reinfection type 
tuberculosis out of the Army. The establish- 
ment of such a procedure in all induction 
stations would be a long step forward in the 
control of tuberculosis in the Army and would 
more than justify its cost in the resultant 
savings. 

As a result of actual experience with the 
different methods now available for produt- 
ing chest x-ray films, it is our conclusio 
that until some cheaper and equally accurate 
method is developed, the 4x5 _ roentgel- 
photographic method is the most economica 
and most practical one. It has opened for 
new areas of opportunity for service, and 
thereby tuberculosis case-finding, universally, 
should be approaching a new and most pre 
ductive era. Adequate case-finding facilities, 
through the use of this method, should & 
within the reach of every agency responsible 
for a program of tuberculosis control. 

State Department of Health 
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35 mm. Fluorography as Used by 
the U. S. Navy 


COMMANDER ROBERT E. DUNCAN, MEDICAL CORPS, U. S. NAVY 
Washington, D. C. 


The Surgeon General of the Navy has “put 
me on the spot,” so to speak. He has asked 
me to address this meeting on the subject 
of “35 mm. photofluorography as used in the 
Navy.” One month ago, I had the honor of 
representing him at the annual meeting of 
the National Tuberculosis Association in San 
Antonio, Texas. At that meeting I read a 
paper on this same subject. Inasmuch as 
most members of this College probably at- 
tended that meeting, this discussion will be 
more or less repetitious. When I called Admir- 
al McIntire’s attention to this state of affairs 
he said that in his opinion, the subject was 
of sufficient importance to merit repetition 
—so the responsibility rests in part with him. 

The problem of tuberculosis in the Naval 
Service is one that we have always considered 
to be of primary importance. This fact has 
been demonstrated again and again under 
normal conditions, and now in the face of 
a national emergency and a rapid expansion 
of our Naval Forces, we are particularly anx- 
ious to take every reasonable step looking 
to the elimination of personnel presenting 
themselves for admission into the service who 
have tuberculosis in any form. 

Tuberculosis, as you all know, is a disease 
of those who live in close relationship. 
Crowded community life is inseparable from 
a warship’s environment. Life aboard ship 
entails over-crowding in some _ instances, 
cramped quarters, long tours of duty in con- 
fined spaces, exposure to inclement weather 
and duty in the tropics, where the tubercu- 
lous do very poorly under the best of con- 
ditions. Because of these and other condi- 
tions peculiar to the Navy, the physical 
standards concerning tuberculosis must of 
hecessity be extremely rigid. No applicant 
showing any degree of adult type tubercu- 
losis is acceptable. This includes minimal 
arrested tuberculosis appearing on x-ray 
films as apical scars or localized fibrous 
strands. Likewise, persons developing tuber- 
culosis while in the service are retired and 
are not subject to recall to active duty, even 
with long standing arrest and minimal lesicns. 


We have recognized the fact that pulmon- 
ary tuberculosis will not be detected by phys- 
ical examination alone in many instances, 
and that some form of radiology must be used 
before final determination is made as to an 
applicant’s availability for the service. Sev- 
eral methods of x-ray examination are avail- 
able. They are: 

1) Fluoroscopy. 

2) The standard 14x17 celluloid film. 

3) The 14x17 paper film, both roll and 

cut sheets. 

4) The 4x5 miniature fluorograph. 

5) The 35 mm. miniature fluorograph. 

The medical department of the Navy has 
given serious consideration to all of these 
methods. The standard 14x17 inch celluloid 
film would, of course, be ideal. But the high 
cost of film and processing and the high re- 
quirement for storage and preservation make 
it entirely impractical. With recent improve- 
ments, the 14x17 inch paper film, both roll 
and cut sheets, is almost as trustworthy from 
the diagnostic standpoint as is the celluloid 
film. But here again we have the difficulty 
of storage and processing and a still relative- 
ly high cost. This brings us down to fluoro- 
graphy or photography of the fluorescent 
screen. Here we have two methods to con- 
sider, the 4x5 inch and the 35 mm. minia- 
tures. The 4x5 inch has some advantages 
over the 35 mm. but it also has several real 
disadvantages. The 4x5 inch is large enough 
for unprojected viewing and gives a fairly 
good idea of the extent of the disease with- 
out magnification. The unit cost of the film 
is low but is still about six times that of the 
35 mm. film. The processing is slower and 
more expensive and the filing problem more 
complex. But the chief disadvantage is that 
it requires a very large, expensive lens made 
of imported optical glass, and there are few 
of these lenses available in this country. 

After carefully weighing the advantages 
and disadvantages of all of these methods, 
the medical department of the Navy has de- 
cided that fluorography with the 35 mm. film 
is the very best solution to its problem. 
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In 1939, experiments with fluorography 
using 35 mm. film were instituted at the 
Naval Medical School’s Research Department 
at Washington, D. C. As no apparatus was 
available commercially, a home-made unit 
was constructed. The general procedures as 
outlined by deAbreu and Lindberg were fol- 
lowed. At first the films obtained were not 
so very encouraging, but with the develop- 
ment of improved fluoroscopic screens, fast 
film and improved developer by commercial 
firms and improvement in our technic, re- 
sults were achieved last Fall which we con- 
sidered most satisfactory. Those results con- 
vinced us that this method meets the re- 
quirements of our main objective—that is 
the weeding out of the tuberculous from 
among our recruits in a rapid, economical 
and efficient manner. The ease of operation 
and processing, the small storage require- 
ments and the very minimal cost cannot be 
approached by any other method. The orig- 
inal installation is the main item of expense. 
The processing is very simple and inexpensive 
and the films cost less than one cent each. 

During a period of mobilization, speed may 
be an important factor. We have demon- 
strated that a smooth working team can 
easily turn out from 100 to 150 films per 
hour. As a matter of fact, Holfelder in Ger- 
many, working with an expert team of tech- 
nicians reached a peak turnover of 400 per 
hour and his average was from 200 to 300 
per hour. However, it has been estimated that 
the peak at our largest Naval Training Sta- 
tion should never exceed 500 a day and prob- 
ably would average less than 200 a day. At 
present, we are not exceeding the rate of 80 
examinations per hour in the interest of care- 
ful posturing and technic and some regard 
for the life of the x-ray tube. 

It should be clearly understood that we are 
not using these miniature films for fine diag- 
nostic work. They will merely act as a sieve 
to screen out the abnormal from the normal 
chests. This method fulfills its purpose by 
pointing out the existence of a pathological 
deviation. In any case showing a lesion or 
even a questionable area, a standard 14x17 
inch celluloid film is made for confirmation 
and accurate diagnosis. Our experimental 
work and experiences with this method at 
the Norfolk, Virginia Training Station lead 
us to believe that not more than 1 per cent 
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of significant tuberculosis will be misseg by 
using 35 mm. fluorography. We are convinced 
that this method has definitely passed the 
experimental stage and that it is an ideg 
method for mass thoracic survey work. 

We have constructed seven of these units 
for use at our points of entrance in the Naya] 
Service; that is, at Naval Training Stations 
and Marine Corps Bases. All seven are now 
in operation and I understand that all men 
entering the Naval Service now receive g 
chest fluorogram. Upon arrival at the train- 
ing station, all recruits are placed in qua- 
rantine. During this quarantine period, a 
thorough physical examination is repeated 
and a Kahn Test and a chest fluorogram 
obtained. Where a suspicious case is found 
with a 35 mm. fluorogram, the individual 
is subjected to a second x-ray of the chest, 
at which time the standard 14x17 film is 
used. Following that, and before any deter- 
mination is made, the suspect is transferred 
to a hospital where the case is studied clini- 
cally before final determination is made as 
to his availability for the service. No diag- 
nosis of tuberculosis will be made on the 
basis of an x-ray examination alone. 

The following radiological findings are 
considered disqualifying: 

1) Any evidence of reinfection (adult) 
type tuberculosis, active or inactive, exclusive 
of slight thickening of the apical pleura. 

2) Evidence of active primary (childhood) 
type tuberculosis. 

3) Inactive primary tuberculosis, if the de- 
gree or extent of involvement appears to be 
of present or future clinical significance. 

4) Evidence of fibrinous or serofibrinous 
pleuritis. 

Since the first of January, 1941, this meth- 
od of chest survey has been in operation at 
the Norfolk, Virginia Naval Training Station. 
During the period from January 1, 1941 to 
May 21, 1941, photofluoroscopic examinations 
of 11,078 recruits were made. These men had 
already passed two or more stringent physical 
examinations and were therefore a selected 
group. Yet, of these recruits, 26 men showing 
soft infiltration in the lungs, 4 with fibrosis 
and incomplete calcification and 1 with 
marked pleuritis were transferred to the hos- 
pital for further study and disposition. The 
vast majority of these recruits were from 11 
to 20 years of age. 
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It is interesting to note that six tubercu- 
losis suspects and three heart cases were 
found in 1,111 Naval Reservists recently ex- 
amined. As these men were in a higher age 
group than the Recruits, these findings were 
not remarkable. Also out of 54 men examined 
for commissions or call to active duty who 
were in a still higher age group, one case of 
moderately advanced, active pulmonary tu- 
perculosis was discovered. 

Other conditions were noted as follows: 
Completely calcified areas in the paren- 

chymal lung tissue 
Healed hematogenous tuberculosis a or - fun- 

gus infection 
Marked old pleurisy 
Mitral type heart _. 

Hypertensive type heart 
Dextrocardia 
Eventration of the diaphragm 

Our incidence of adult type tuberculous in- 
fection found radiologically amounted to ap- 
proximately 5/10 of 1 per cent. 

The Australian Army has been using 35 mm. 
fluorography as a method of mass chest sur- 
vey of recruits since the 23rd of December, 
1939. They examined 22,000 men during the 
first two months that the method was in 
operation. In the August 24th, 1940 issue of 
the British Medical Journal, Lt. Col. Eric L. 
Cooper, Medical Corps, Australian Army re- 
ports on his personal examination of 9,000 
of these microfilms. From a comparative 
standpoint, I believe it would be of interest 
to study his findings. Forty-nine cases of 
active pulmonary tuberculosis, of which 15 
showed definite evidence of cavitation, were 
discovered. Medical Boards later confirmed 
the diagnosis of active pulmonary tuberculosis 
in all but one of this group. Besides these 
active cases, there were 22 in which radio- 
logical evidence of lung fibrosis was present 
and 42 films showed evidence of calcification 
in the lung fields that suggested old healed 
tuberculous infection of the so-called adult 
type. In the 9,000 films examined, there was 
evidence of adult type tuberculosis in a total 
of 120 cases, the incidence of tuberculous in- 
fection thus amounting to 1.33 per cent in a 
selected group of adults. Their incidence as 
shown by these figures is over twice that 
found in our group of recruits. I believe that 
this greater incidence is probably due to a 
higher incidence of tuberculosis in the gen- 
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eral population of Australia and also in part 
to the fact that our recruits had passed 
through at least two stringent physical ex- 
aminations prior to the radiological study. 

Of course, we have no way of knowing how 
many cases were missed. Considerable time 
must elapse and serial films must be obtained 
before that information is forthcoming. At 
first our roentgenologist was very liberal with 
confirmatory standard 14x17 inch x-ray 
films, but after a little experience, he found 
that by paying meticulous attention to the 
details of technic and by careful posturing 
of the men, only 1 or 2 confirmatory x-ray 
films, out of each 100 miniatures taken, were 
necessary. The trained roentgenologist ex- 
periences little difficulty in adjusting to the 
smaller image and picks out deviations from 
the normal with no greater difficulty than 
in the larger film. I am convinced that most 
of the disappointing results obtained by some 
groups making comparative studies have been 
due to faulty technic, improper posturing of 
patients and poor developing. The man view- 
ing these microfilms should require the same 
degree of technical perfection as in a 14x17 
inch film. 

In fact, it is more dangerous to attempt to 
read a poor 35 mm. film than a poor 14x17 
inch film. Thirty-five mm. fluorography 
should be considered in the same light as 
any other x-ray procedure and, if anything, 
a higher standard of technical perfection 
should be demanded because of the small size 
of the film produced. In reading the films, 
most workers use a projector which by mag- 
nifying 6.8 times gives an image about one- 
half the size of the original screen image. 
Our men seem to prefer the Leitz viewer 
which magnifies about four times. It has a 
rheostat attachment by means of which the 
intensity of light can be changed for dif- 
ferent densities. Reading by either method 
is tiring to the eyes so that one radiologist 
should not attempt to read more than from 
70 to 100 successive films without a rest 
period. These miniature films are filed with 
the man’s duplicate health record which is 
kept in the archives of the Bureau of Med- 
icine and Surgery at Washington, D. C. They 
will therefore be readily available for later 
serial study when that procedure becomes 
practical. 

It has been suggested that a tuberculosis 
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survey of personnel already in the service 
should be instituted. Unfortunately, that is 
entirely impractical as the various units of 
the fleet are scattered over areas far re- 
moved from our Training Stations. However, 
the method can be used for procedures other 
than the survey of recruits. For example, 
at the Washington Naval Hospital, recently, 
two cases of pulmonary tuberculosis, one far 
advanced and one moderately advanced in 
extent, were received from the Navy Yard 
within a period of 30 days. It was learned 
that both men were quartered in the same 
barracks, which housed some sixty men. The 
Navy Yard was contacted and the remaining 
men quartered in that particular barracks 
were given photofluoroscopic examinations. 
By this means, another case of moderately 
advanced open pulmonary tuberculosis was 
discovered in this group. The detection of 
that one case certainly justified the proce- 
dure. Likewise, when a case of tuberculosis 
is received from one of our vessels in port, 
a chest survey of the entire crew of that ship 
can be conducted with very little difficulty. 

Although 35 mm. fluorography has not had 
an extended trial in the Navy as yet, the re- 
sults, so far, indicate that from a practical 
working standpoint it is a manifestly satis- 
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factory method of mass tuberculosis Survey 
work. In this connection, I want to Strongly 
re-emphasize one point and that is—that 
these miniature films are to be used for 
screening only: and not for fine diagnostic 
work. 

In an article on the subject of 35 mm. 
fluorography appearing in the January 1949 
issue of the Journal of Roentgenology ang 
Radium Therapy, Doctor I. Seth Hirsh cop- 
cludes: “It’s greatest field of usefulness js 
in the study of the lungs, particularly for the 
determination of tuberculous changes. It js 
not intended as a method of fine differen- 
tiation as to the type of lesion, but the early 
apical lesion, the cavity and the fibrotic and 
calcific changes are demonstrable. The image 
of the pulmonic fields has neither the con- 
trast nor the detail of the large film but, 
nevertheless, the record is sufficiently clear, 
to permit the differentiation of the normal 
from the abnormal lung.” 

That statement, I believe, clearly expresses 
the opinion of most workers in this field. Our 
experience with 35 mm. fluorography cer- 
tainly supports these conclusions. 


U. S. Naval Hospital, 
Washington, D. C. 
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NOTICE 


Seeking an outstanding physician for an 
important position, the Los Angeles County 
Civil Service Commission has just announced 
an open competitive examination for Medical 
Director of the County tuberculosis sana- 
torium. The salary for the position is $500 
a month and the usual three-year County 
residence requirement has been waived, thus 
allowing all qualified men who are United 
States citizens to participate in this exam- 
ination. 

In order to qualify to take the examination, 
men between the ages of 35 and 55 must 
have been graduated from an approved med- 
ical school with a degree of M.D. and have 
had at least five years’ experience as a spec- 
ialist in the treatment of tuberculosis. Of 
the five years’ experience, three or more must 
have been in a responsible administrative and 
executive capacity in a sanatorium or hos- 
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pital. 

Application blanks and additional informa- 
tion regarding the position can be obtained 
from the office of the Civil Service Commis- 
sion, Room 102, County Hall of Records, Los 
Angeles, California. Applications must be filed 
with the Commission by Wednesday, October 
15th. 

Olive View Sanatorium is located in the 
foothills of the San Fernando Valley approx- 
imately 25 miles from the center of the City 
of Los Angeles. In addition to 1150 patients 
at the Sanatorium, 300 patients are housed 
in a sanatorium camp at Acton, California, 
and 100 patients are housed in private insti- 
tutions by contract with the County. Medical 
care and treatment of all patients is under 
the direction of the Medical Director of Olivé 
View Sanatorium. 
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Proceedings of the Military 
Affairs Committee* 


American College of Chest Physicians 


OPENING REMARKS 


BENJAMIN GOLDBERG, M.D., President 
American College of Chest Physicians 
Chicago, Illinois 

Fellows of the College, you may remember 
that in the course of our last annual meet- 
ing the President of this country issued a 
statement to our people that there was at 
that time impending an international crisis 
which would call for putting this country on 
a military basis. This would involve the call- 
ing of certain age groups for special training 
in the armed services of our country. 

The then President of this organization, 
Dr. John Peck, immediately appointed a Com- 
mittee on Military Affairs with the sole object 
of extending to the Government of this coun- 
try the experience and resources of the Fellow- 
ship of this College, as it might benefit the 
physical status of those who were to serve in 
the armed forces of our country. Studies were 
to be made and a plan which might preclude 
the induction of individuals having diseases 
within the chest, was to be immediately 
worked out and submitted to the heads of 
the various Governmental units. 

We are met here today after one year to 
hear reports of that committee, to learn in 
retrospect the accomplishments of their 
earnest endeavors and to give thought to 
any future plan or program that might assist 
our Government and country. We also have 
with us a distinguished officer representing 
one of the armed services of this country 
who will discuss some of the problems in 
that Service. 

We who sit here today must not forget that 
this country was founded on the basis of free- 
dom of thought and action, and a reward for 
the ingenuity of individuals who put forth 
effort in such improvement. You and I both 
have had opportunities to benefit others and 


* The following is a complete transcript of the 
reports and discussions of the Luncheon meet- 
ing of the Military Affairs Committee, held at 
Cleveland, Ohio, June 2, 1941. 


ourselves. Our achievements are the result 
of having lived under this form of Govern- 
ment. I am sure you feel with me that this 
is the only form of Government we wish to 
live under and, therefore, we must do our 
utmost to give it our fullest support. 

Dr. Charles Hendricks, who has served in 
the military forces and reserve military forces 
of this country since the year of 1912, is 
Chairman of the Committee on Military Af- 
fairs and he will take over the meeting at 
this time. 


C. M. HENDRICKS, M.D., Chairman 


Committee on Military Affairs, 
American College of Chest Physicians 
El Paso, Texas 


Our committee is deeply grateful for the 
large attendance at this luncheon. It is evi- 
dence of your intense interest in tuberculosis 
in its relation to our armed forces. We are 
all quite familiar with the mistakes and the 
shortcomings in the handling of the tuber- 
culosis problem during the tirst World War. 
However, I would like to say a word in de- 
fense of those medical officers who served 
as chest specialists on the tuberculosis ex- 
amining boards at that time. These officers 
were handicapped in many ways. First, the 
tuberculosis examining boards did not ac- 
complish their examination of the first mil- 
lion men until after they had been inducted 
into the service. Therefore, all cases of tu- 
berculosis discovered, at once became eligible 
for treatment and pension. Second, during 
this time Army regulations required a posi- 
tive sputum in each case before a soldier 
could be discharged on account of pulmonary 
tuberculosis. The enforcement of this regu- 
lation resulted in large numbers of soldiers 
each day, in all the large Army cantonments, 
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being sent to the hospital for observation and 
sputum examination. If, at the end of 30 
days, the sputum was negative, the soldier 
was returned to duty, regardless of the fact 
that the members of the tuberculosis exam- 
ining boards were thoroughly convinced that 
the soldier had pulmonary tuberculosis. After 
several months of this procedure, regulations 
were changed eliminating the required posi- 
tive sputum. Third, x-ray examinations, even 
of suspected cases, were not authorized. This 
was a serious handicap. The members of the 
various tuberculosis examining boards at that 
time were thoroughly convinced that because 
of the aforementioned handicaps they were 
not discharging many cases that should have 
been discharged. 

No doubt, the large load of tuberculous 
veterans is due, in great part, to the handi- 
caps above mentioned. However, two other 
circumstances, I am quite convinced, have 
added to this load. First, the severe and wide- 
spread flu epidemic of 1917, ’18, and ’19 played 
its role. Second, laws passed by Congress after 
the war also contributed to this load by add- 
ing presumptive and aggravated cases to the 
legal list of tuberculous veterans. 

With these existing situations as an object 
lesson, the medical departments of our Armed 
forces are taking steps to eliminate as far 
as possible these handicaps and mistakes. 
Both the Army and the Navy agree that of- 
ficers and men will be x-rayed upon their 
entry or induction into the service: this to 
be accomplished as soon as possible. The 
question of time and cost, as well as the ques- 
tion of filing space, had to be considered, and 
for that reason, experimentation with various 
types of x-ray procedure and sizes of film 
has been carried on by both the Army and 
the Navy. 

The medical department of the Navy has 
spent a great deal of time and research on 
a new and inexpensive method of x-ray. The 
Surgeon General of the Navy has been kind 
enough to send Commander Duncan to us to 
present the results to date with the 35 mil- 
limeter films now being used by the Navy. 
You will hear from him in a few minutes.* 

Gentlemen, you have in your hands a 
printed report of the Military Affairs Com- 
mittee. I will now present that report. 


* See page 333 for Commander Duncan’s paper. 
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DISEASES OF THE CHEST 


Report of the Military 
Affairs Committee 


During the Annual Meeting of the American 
College of Chest Physicians, June 8-10, 1940, a 
New York City, the following resolution was 
telegraphed to President Roosevelt: 


Whereas: The trend of present events would 
seem to call for the immediate action on the 
of the government of the United States to pro. 
tect its interests. 

Whereas: The President of the United States 
has stressed the great necessity for immediate 
and complete aid for all democracies. 

Be it Resolved: That we, the Fellows of the 
American College of Chest Physicians, meeting 
in annual session in New York City, are in whole- 
hearted accord with the sending of such im- 
mediate aid and that in the event of need, we, 
the Fellows of the American College of Chest 
Physicians, do offer our services to the govern- 
ment of the United States of America. 


John H. Peck, M.D., President. 


In accordance with this, there was established 
a Committee on Military Affairs. The President 
of the College appointed the following Fellows 
of the College to serve on this Committee: 


Dr. Charles M. Hendricks, E] Paso, Texas, 
Chairman. 

Dr. Hugh A. Kinghorn, Saranac Lake, N. Y. 

Dr. Ralph Matson, Portland, Oregon. 

Dr. Edgar Mayer, New York City. 

Dr. J. Winthrop Peabody, Washington, D. C. 

Dr. Joseph Post, Philadelphia, Pennsylvania. 

Dr. Walter E. Vest, Huntington, West Virginia. 


This committee was charged with representing 
the College in assisting in every way possible the 
essential work of preparedness for national de- 
fense. 

Your committee decided at the outset to ac- 
complish two things—First, to make a complete 
survey of all qualified chest physicians in the 
United States and its possessions in order to 
determine their availability should their services 
be required. Second, to complete and offer “A 
Suggested Plan for the Rapid and Efficient Ex- 
amination of Chests.” 

The Preparedness Questionnaire was mailed to 
600 chest specialists, and 550 were returned com- 
pleted. 250, or practically one-half, proved to te 
ineligible for military service because of theif 
physical condition or being over 64 years of age. 

It was interesting to note that less than 10 per 
cent of those eligible were members of the Med- 
ical Reserve Corps of either the Army or the 
Navy. There are about 300 qualified chest spec- 
ialists, according to this survey, who are eligible 
for reserve commissions, either in the Army ® 
the Navy. 

Your committee is proud and happy to report 
that every one of the 550 completing the ques 
tionnaire, regardless of his physical condition 
age, expressed a willingness to serve if called 
The average age of those eligible is slightly mor 
than 44 years. Completed questionnaires were Ie 
ceived from all of our possessions, the D 
of Columbia, and every state but one. 

A file of these completed questionnaires Wa 
made by states and presented to the Medi 
Department of both the Army and the Navy. 
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The reaction of the two services was as follows: 


on General’s office of the United States 
pn ‘stated: “It is not felt that this office will 
be able to utilize the questionnaires, although 
the Surgeon General hopes that he may feel free 
to call upon the College for information regarding 
the qualifications of certain individuals for spe- 
cific assignment.’ 

The office of the Surgeon General of the Navy 
stated: “We wish to thank you for the very com- 
plete set of questionnares which we received 
under separate cover. 

“The Reserve section of this Bureau is prepar- 
ing letters to such members of the College of 
Chest Physicians who are within the age limi- 
tation for appointments in the Medical Corps 
of the Naval Reserve and who are apparently 
physically qualified for such appointments.” 

During the time the above-mentioned survey 
of chest specialists was being made, your com- 
mittee hurriedly completed a “Suggested Plan 
for the Rapid and Efficient Examination of 
Chests.” Our greatest difficulty was in arriving 
at a unanimous decision on the x-ray procedure. 
The question came up about the advisability of 
using 14x17 films in all cases. It was agreed that 
this was the most efficient method, but that the 
cost might be prohibitive. The question of paper 
films was discussed, and because they were less 
expensive, but still were of the 14x17 variety, it 
was thought at that time that the paper film 
was the most desirable, and that the equipment 
required by paper films would be more easily 
available than the machines required for the 
photo-fluorograph, using 4x5 films or the micro- 
film photo-fluorograph, 35 millimeter. Since your 
Committee’s plan was developed, we find that in 
some corps areas the paper film is being used 
very satisfactorily, and that in the opinion of 
many the 4x5 film is equally satisfactory for 
screening purposes; and that the Surgeon Gen- 
eral of the Navy is highly gratified with the re- 
sults obtained by the 35 millimeter film. 

Your committee forwarded the following “Sug- 
gested Plan for Rapid and Efficient Examination 
of Chests” to the Army, the Navy, the Public 
Health, and the chief medical officer of the 
Veterans’ Bureau: 


A SUGGESTED PLAN FOR RAPID AND 
EFFICIENT EXAMINATION OF CHESTS 


The following suggestions are respectfully sub- 
mitted: 


1. All officers and men of the Army, Navy and 
Marine Corps, as well as all who may be inducted 
into the service, be examined by x-ray. 


2. Every officer and man be x-rayed upon dis- 
charge from the service. 


3. That the x-ray film made at discharge be 
placed with the film made on induction into the 
Service and both films then be placed in the 
hands of the United States Veterans Bureau as 
early as is feasible. That the film or a report of 
a selectee found to have tuberculosis be sent to 
his family physician, or the public health officer 
of his community. 


4. That the same method of x-ray and type of 
film be adopted by all the military services thus 
making for uniform records. 

5. That a history sheet be completed by the 
chest specialist and that the history be attached 

each x-ray film. 


6. That the history sheet contain the following 
ta and questions: Name, Address, Occupation. 
Has there been tuberculosis in your family? Have 
you ever lived, or been associated with, tubercu- 
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lous patients? Do you cough? Expectorate? Ex- 
pectorate blood? Have you had pain in the chest? 
Dyspnoea? Influenza? Pneumonia? Asthma? Hay 
Fever? Chest Injuries? Inspection: Lagging, Shape 
of Chest, Abnormalities. 


7. Physical Examination: It is our opinion that 
all chests should be examined by auscultation 
because many recruits may have bronchitis, or 
bronchial asthma, which cannot be picked up 
by x-ray. While it may be unnecessary to pres- 
cribe certain instructions to known qualified 
chest specialists, it is well to remember that 
auscultation is the most important procedure, 
and that auscultation is incomplete when the 
subject is not properly instructed as to how to 
“breath in,” “breath out” and cough. Any moist 
rales that persist after this type of breathing 
and coughing has been repeated several times 
would disqualify, or at least demand further ex- 
amination, of the person being examined. 


8. Sound - proof, or semi - sound - proof booths 
should be provided for the examiner. (Some of 
the members of this committee served as chiefs 
of tuberculosis examining boards in 1917 and 
1918, and found that it was practically impossible 
in many instances to do a thorough auscultation 
because of noises such as bands playing, noises 
incident to construction, drilling of recruits, etc., 
near the building in which the examinations 
were being held.) 


9. Evaluation of x-ray plates: Only medical 
officers known to be proficient in reading chest 
plates should be assigned this duty. It should be 
known that these officers can recognize a min- 
imal lesion. It should also be known that they 
are not inclined to read positive findings into 
the picture when obviously not present. Great 
harm can come, both to the armed forces and 
the individual recruit if proficient evaluation of 
chest plates is not guarded. Careful instruction 
—-"s the above should be issued and fol- 
owed. 


10. There should be a medical officer with suf- 
ficient rank, and known to be a fully qualified 
chest specialist, in charge of each group of medical 
officers assigned as chest specialists and eval- 
uaters of x-ray plates. 


1l. Type of x-ray film: It is believed that the 
paper film is the most desirable because of its 
size and cost. It is obvious that celluloid films 
(14x17) are the most desirable, but are prohibi- 
tive on account of cost. The miniature photo- 
fluorograph on a 4x5 film would seem to be de- 
sirable, but at present is not developed to a de- 
gree of perfection warranting consideration. The 
micro-film photo-fluorograph on 35 millimeter 
moving picture film has aroused considerable 
interest, but up to date, the diagnostic quality 
of the tiny film photo is open to serious question. 


12. Type of X-Ray Unit: This should be por- 
table, preferably mounted upon a truck. The type 
of film employed would naturally determine the 
type of x-ray unit; therefore, if the paper roll 
film is decided upon, a unit especially designed 
for the use of the paper roll film should be 
chosen. If a single film, paper or otherwise, is 
used, any standard x-ray unit is satisfactory. 


13. X-Ray Procedure: This is proving to be a 
difficult problem because of the time involved 
between the filming of the recruit and the eval- 
uation of the chest film. As yet no solution has 
been arrived at as to how the x-ray procedure 
can be developed so as not to slow down the 
process of examining recruits. We have, however, 
the following suggestions to offer: 

First: That the filming of the chest be the first 
medical procedure. 
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Second: That a developing unit be provided 
with x-ray unit, capable of developing rolls of 
ten, or up to twenty-five exposures. 

Third: That an artificial drying unit also be 
supplied. 

If the above developing unit proves to be out 
of the question, it is further suggested that single 
paper films be used in cassettes, that at least 
100 cassettes be available, that a developing unit 
and artificial dryer be available; that a special 
lead-lined room be provided for filling cassettes. 
With the proper team work on the part of the 
entire personnel connected with the x-ray de- 
partment, cassettes can be passed immediately 
after exposure to the developing room. When 
emptied, the cassettes will be passed to refilling 
room and again passed through a lead lined 
window to the x-ray unit. 

A single film can be developed and artificially 
dried in a maximum of 55 minutes. Each film, 
then, would be available for evaluation in at 
least one hour after the x-ray exposure. If the 
x-ray team began work from one-half hour to an 
hour before the rest of the medical team, and the 
filmed recruits were held until the medical team 
reported, the recruits could then pass through 
in the order they were filmed. By the time the 
first recruit had passed through the medical 
team, his film would have been evaluated by the 
evaluation team. Therefore, the recruit’s phys- 
ical examination, including x-ray and its eval- 
uation, would have been completed before he re- 
ported to the quartermaster for uniform and 
equipment. Unless this procedure, or a better one 
is used, recruits will necessarily be held up until 
x-ray plates have been read.* 


14. In order that uniform chest films may be 
had, a definite procedure of technic should be 
adopted and its use insisted upon by all x-ray 
technicians employed in this service. It is there- 
fore desirable that all x-ray units be of the 
same type and make. 


15. In the adoption of a definite technic pro- 
cedure, consideration of the fact that differ- 
ent physicians have different desires as to the 
density of the plate, should be made. There- 
fore, to avoid controversies among the medical 
officers assigned for the evaluation of the films 
a technic should be prescribed that would pro- 
duce a happy medium between the very light 
film and the dark film. 


The reaction of the various departments con- 
cerned are as follows: 


United States Veterans Bureau: “The Veterans 
Administration heartily favors the timely formu- 
lation of a program looking to the thorough 
physical examination, clinical and laboratory, of 
officers, warrant officers, and enlisted men for 
enrollment in the military and naval forces, and 
like examinations at the time of discharge of 
soldiers, sailors, or marines from such service. 


* This description of the Rapid Paper Film Meth- 
od applies to the original method introduced 
in 1931. Recently a modification of this method, 
which also uses the inexpensive but highly sen- 
sitive and efficient x-ray film in rolls, has been 
developed especially to meet the needs of the 
Army, by shortening time between the making 
of the exposures and the completion of the 
processing of the exposed plates. Under the 
new method individual 14x17 radiographs are 
processed immediately and are ready for inter- 
pretation by the Induction Board radiologist 
within 15 minutes after exposure. The expos- 
ures are made at the rate of two or more a 
minute, and the plates are read while still wet. 
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“We have carefully read your sugge 

Its effectuation would be practicable and a 
visable, and necessarily distinctly protective to 
the government’s interests, both as to procure. 
ment of men capable of rendering adequate mil. 
itary or naval service, and as to the subsequent 
claims for disability made against the government 
by persons discharged from the military or nay) 
service. We find the details of the proposals » 
concrete and comprehensive ‘that we have no 
suggestions to offer.” 


The office of the Surgeon General of the 
States Army: United 


“This office has considered through the past 
year the possible means of effecting the routine 
chest x-ray examination of all individuals ip. 
ducted into the military service. We have cop. 
sidered standard 14x17 films, the Powers’ rapiq 
x-ray technique and the use of photo-fluoro- 
graphy with the 4x5 film and the 35 millimeter 
films. In this study we have had the advice of 
the Subcommittees on Tuberculosis and Radiology 
of the National Research Council. 

“In this entire problem the plans and policies 
of the War Department are necessarily taken 
into consideration. One of the chief questions in 
conducting x-ray service by induction boards is 
the limited amount of time permitted. It is the 
policy of the War Department to dislocate men 
from their domestic occupational pursuits as 
little as possible and, with this in mind, a stip- 
ulation has been set up that registrants appear- 
ing before induction boards, except in a small 
proportion of cases, must have their examina- 
tions completed on that particular date. In setting 
up plans for chest examinations by induction 
boards it, therefore, becomes necessary to adopt 
a rapid technique which permits development 
of the films and their interpretation within a 
few hours. This necessarily excludes the Powers 
rapid film technique which requires return of 
the exposed roll of films to the central develop- 
ing plant for processing with a necessary delay 
in interpretation of the films and return of the 
information to the induction board of from one 
to four or five days.* 


“It was the opinion of the Subcommittee on 
Tuberculosis and Radiology of the National Re- 
search Council that the 4x5 micro-film method 
was an acceptable one. The recent report of Dr. 
Frederick Tice concerning the use of the 4x5 
micro-film technique in Chicago appears to sup- 
port their opinion. In view of that opinion, in 
which our Army radiologists concur, steps have 
been taken to supply the Army with this type of 
equipment. As rapidly as this equipment becomes 
available it is planned to install it at induction 
boards for the routine x-ray examination of the 
— of all registrants appearing before such 

ards. 


“I agree with you that it is theoretically de- 
sirable that the Army and Navy employ the same 
method of examination. It should be stated, how- 
ever, that whether men go into the Army or the 
Navy, Selective Service Regulations contemplate 
that all shall be examined by induction boards. 
Since induction examinations have been desig- 
nated as an Army function, the plan eventually 
used will apply to enlisted personnel ente 
the Navy as well as those going into the Army. 

“Though this office feels that the 35 millimeter 
technique has possibilities, it was rejected for the 
present in favor of the 4x5 films. 


“The matter of x-ray examinations upon dis- 
charge has not yet come up for decision. It 
undoubtedly be a matter for consideration by the 
War Department when the present problems con- 
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with bringing men into the Army have 
4 more thoroughly standardized. 


ise the question of the disposition of 
ous mete of registrants who are found to have 
ulmonary tuberculosis. As such individuals will 
- rejected, the War Department will have no 
interest in their films and no reason can be seen 
why such films should not be utilized by state 
health officers in their follow-up work in such 
Camne office of the Surgeon General of the United 
States Public Health: 


“The question of providing some means of 
capitalizing on the case-finding tuberculosis prob- 
jem incident to the examinaticn of registrants 
for selective service has concerned us for some 
time. I don’t know that it would be practicable 
for the state and local health departments to 
obtain the actual film made on rejected regis- 
trants; but I do believe that a plan can be worked 
out where all registrants examined and found 
to have tuberculosis will be reported to the ap- 
propriate health agency.” 


The Office of the Surgeon General of the U. 
S. Navy: 


“We appreciate the suggested plan for the Rapid 
and Efficient Examination of Chests. This plan 
is similar to the one now being conducted by the 
medical department of the Navy. Within the next 
few days, methods will be established whereby 
all recruits will have an x-ray examination of 
the chest. 

“We will, from time to time, request help and 
advice from our recognized experts in chest dis- 
eases and x-ray on the progress of our work.” 


Since August, 1940, the medical examining 
boards of the United States Army have been 
governed by the following regulations: 


AR.—40—105 


Paragraph 62. Standards for consideration for 
commission. (a) Chest Roentgenograms will be 
required of every candidate for commission in 
the regular army. No candidate with Roentgen- 
ological evidence of re-infection (adult) type pul- 
monary tuberculosis, active or inactive, will be 
accepted for commission in the regular Army, 
and no candidate with Roentgenological evi- 
dence of primary (childhood) type pulmonary 
tuberculosis will be accepted if the degree or ex- 
tent of involvement = to be of present or 
future clinical significance. Chest Roentgeno- 
grams will not be made routinely in the examina- 
tion of applicants for commissions in the Nat- 
ional Guard of the United States or the Officers 
Reserve Corps, or in the case of those seeking 
Federal Recognition as officers of the National 
Guard; however, the condition stated in the pre- 
ceding sentence, if disclosed, will be considered 
disqualifying for appointment in the National 
Guard of the United States and the Officers Re- 
serve Corps, and for Federal recognition as of- 
ficers of the National Guard. 

(b) In other respects, the standards are the 
Same as for applicants for enlistment. 


Since the chest Roentgenogram is to play such 
a large part in determining the physical qualifi- 
cation of officers and men entering the military 
Service, it was deemed wise to make a survey of 
the latest thought among our leading radiologists 
and clinical phthisiologists with the view of de- 

Tmining a composite, authoritative opinion as 
to what constitutes Roentgenological findings 
Which would be disqualifying by the Roentgeno- 
gram alone. 

Following are the questions and answers—The 
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answers were divided into two groups, Roent- 
genologists, and clinical phthisiologists: 


QUESTIONNAIRE 


1. Is childhood type tuberculosis (evidenced by 
calcific deposits) confined to the lower two-thirds 
of the lung fields? 


Answer: R. 100% No. 
CP. 100% No. 


2. Is it possible to also occur in the upper third 
of the lung fields? 


Answer: R. 100% Yes. 
CP. 100% Yes. 


3. What is your understanding, Roentgenolo- 
gically, of adult type of tuberculosis, minimal, 
inactive? 

Answer: R. About 65% believe that adult 
type, minimal, inactive, should show a lesion 
not involving more than the volume of one lung 
above the second rib and third dorsal spine, with 
no softening, no cavity, and definitely fibrosed. 
30% gave varying answers that could be summed 
up by saying they believe a small amount of fi- 
brosis, either with or without calcific deposits, 
extending to the periphery in either or both 
lungs, most usually in the apex, constitute suf- 
ficient indication. 3% believe that differentia- 
tion between childhood type, and adult type, 
minimal, inactive, cannot be determined Roent- 
genologically. 2% believe fibrotic or calcified 
lesions limited to the periphery of one or both 
lungs show an adult type of tuberculosis, minimal, 
inactive. 

CP. 90% believe that minimal adult type of 
tuberculosis, inactive, is a lesion not involving 
more than the volume of one lung above the 
second rib and third dorsal spine, with no soft- 
ening, no cavity, and thoroughly fibrosed. 6% 
believe that differentiation between childhood 
type and adult type, minimal, inactive, cannot 
be truly determined Roentgenologically. 4% 
stated that adult type, minimal, inactive, is a 
calcified or fibrotic lesion limited to the periphery 
of the lung. 


4. Would you say that a calcific deposit, small, 
without positive evidence of fibrosis in the upper 
one-third of the lung field is evidence of adult 
type tuberculosis? 


Ansker: R. 94.5% No. 5.5% Yes. 
CP. 96 % No. 4 % Yes. 

Many of both groups stated that this could be 
due to a Ghon’s nodule. 

5. If there were the same condition, with slight 
evidence of fibrosis, would you consider it adult 
type? 

Answer: R. 72.5% No. 27.5% Yes. 

CP. 80 % No. 20 % Yes. 


Many of both groups stated that fibrosis also 
accompanies healing in childhood type. 


6. If you do consider it adult type of tubercu- 
losis, would you consider it disqualifying in an 
officer who is otherwise qualified according to 
all physical standards and who has never had 
any symptoms of active tuberculosis? 


Answer: R. 89% No. 11% Yes. 


Many qualified their answer of “No” by stating 
“depending upon extent of lesion, and should be 
studied individually.” Others stated that under 
most circumstances such individuals are as good, 
or better, risks than those with negative Roent- 
genograms. Others qualified their answer “Yes” 
by stating “if under 40 years of age.” 


CP. 92% No. 8% Yes. 


Most of the 92% answered “No” without any 
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qualifications. One of the 8% answered “Yes” 
without qualifications. The others qualified their 
answers by stating that the fibrosis should be 
sufficiently extensive; while others qualified their 
answer “No” by stating that age, history, and 
ability to carry on in civil life should be taken 
into consideration. 


7. In the case of enlisted men or selectees, 
would your opinion be the same? 
Answer: R. 945% Yes. 45% No. 
CP. 88 % Yes. 12 % No. 


Several of both groups qualified their answer 
“No,” stating that age should be considered. 


8. Do you believe apical pleuritis (Roentgen- 
ologically) in the absence of all other defects 
should be disqualifying? 

Answer: R. 945% No. 5.5% Yes. 

CP. 96 % No. 4 % Yes. 

Most of those answering “Yes” stated that 

apical pleuritis must be definitely diagnosed. 


9. Do you believe that all calcific deposits in 
otherwise healthy individuals, are due solely to 
healed tuberculosis? 

R. 100% No. 
CP. 96% No. 4% Yes. 

Several stated that there were certain geo- 
graphical locations in the United States where 
calcific deposits in the lungs had been proved 
to be non-tuberculous. 


10. Do you believe that Roentgenological evi- 
dence of a minimal amount of fibrosis is positive 
evidence of healed, adult type of tuberculosis? 

Answer: R. 945% No. 5.5% Yes. 

CP. 96 % No. 4 % Yes. 


11. Can fibrosis occur from any disease or con- 
dition other than tuberculosis? 
Answer: R. 945% Yes. 

CP. 100 % Yes. 
Both groups stressed the fact that fibrosis may 
be the result of many pyogenic infections, abscess 
and trauma. Many of both groups stressed the 
fact that peribronchial thickening must not be 
confused with fibrosis. 


12. Do you feel that the various types of Roent- 
genological findings, above-described, should be 
disqualifying in otherwise healthy, robust indi- 
viduals who have positively negative histories of 
clinical tuberculosis? 

Answer: R. 945% No. 5.5% Yes. 

CP. 96 % No. 4 % Yes. 


Most of these of both groups answering “Yes,” 
qualified their answers by saying the diagnosis 
of adult type tuberculosis must be definite. 


13. Do you believe in all cases, physical ex- 
amination, history, age and occupation should 
be considered along with Roentgenological find- 
ings before disqualifying an officer or man? 

Answer: R. 945% Yes. 45% No. 

CP. 92 % Yes. 8 % No. 

Many of those answering “No” stated that age 

should be considéred. 


14. Do you believe that excessive inhalation 
of dust, or a history of a severe attack of in- 
fluenza would produce Roentgenological findings 
similar to those of adult type of tuberculosis, 
minimal, inactive? 


Answer: R. 72.5% Yes. 27.5% Ng. 
CP. 88 % Yes. 12 % No. 


A large percentage of the questionnaires were 
accompanied by many pertinent remarks on the 
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Roentgenogram diagnosis of pulmona bercy 
losis. The summary of the thought is a8 fee 
“Films of most adult lungs show a certain amoynj 
of thickening of the bronchial markings as 
result of previous infections which have no path. 
ological significance. It requires long experien, 4 
in the observation of films combined with ca” 
plete clinical data to reduce errors in interpreta. 
on.” 


One of our outstanding radiologists in 
has this to say: “The interpretation of the an 
ties observed on x-ray films of the chest demands 
a knowledge of normal anatomy, the patho. 
genesis of disease, primarily or secondarily ip. 
volving the chest, the dynamic forces exerted by 
pathological processes, and finally the correla. 
tion of the densities, symptoms and physical fing. 
ings. Much confusion will be avoided by concep. 
tration between Roentgenologist and internist” 


Practically all men of both groups in their re. 
marks stated that in a problem as grave as the 
one under consideration there should be “team 
work” between the Roentgenologist and the clin. 
ical phthisiologist, both of whom should be men 
and known ability in their resper- 

ve fields. 


A copy of this survey was mailed to the Suwr- 
geon General of the Army, the Surgeon General 
of the Navy, and to each member of the Sub- 
committee on Tuberculosis and Radiology of 
the Research Council. 

The Surgeon General’s office of the United 
States Army has notified this Committee that 
the Sub-committee on Tuberculosis of the Nat- 
ional Research Council has been asked to assist 
in clarifying and probably revising the ches 
standards now laid down by Army regulations. 

The Surgeon General’s office of the United 
States Navy informs us that cases having the 
following Roentgenological findings are consid- 
ered to be available for disqualification: 


1. Any evidence of reinfection (adult) type tu- 
berculosis, active or inactive, exclusive of 
slight thickening of the apical pleura. 


. Evidence of active primary (childhood) type 
tuberculosis. 


. Inactive primary pulmonary tuberculosis, if 
the degree or extent of involvement appears 
to be of present or future clinical significance. 

4. — of fibrinous or serofibrinous pleu- 
ritis. 


“If any of these suggestive Roentgenological 
findings by the 35 millimeter film are noted, the 
final decision in each case will not be made until 
a check Roentgenological picture on a 14x17 film 
has been made and careful consideration has 
been given to the clinical status of the individual. 
In other words, where a suspicious case is found 
with the 35 millimeter film, the individual is t 
be subjected to a second x-ray of the chest, at 
which time the 14x17 film is used. Following that, 
and before any determination is made, the sus 
pect is transferred to a hospital where the cas 
will be studied clinically before final determina- 
tion is made as to his availability for the Service. 

All members of the Research Council expre 
their appreciation of the survey just mentioned 
and stated that the information would be “Help- 
ful in our work and in clarifying our views. Y0u 
no doubt know our committee of the National 
Research Council is now considering the severd 
problems involved in your questionnaire. We hop 
to have a report soon.” 


Your Military Affairs Committee has considered 
it a pleasure and an honor to serve, and we 
to thank every member of the American Collegt 
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Chest Physicians as well as the heads of the 


of United States Government services and 


various 


the National Research Council for their kind 
consideration and cooperation. 


Respectfully submitted : 


Dr. Charles M. Hendricks, Chairman 
_ Dr. Hugh A. Kinghorn 
Dr. Ralph Matson 
Dr. Edgar Mayer 
Dr. J. Winthrop Peabody 
Dr. Joseph Post 
Dr. Walter E. Vest. 
I believe it would be of great interest to 


all of us to have this report thoroughly dis- 
cussed. 


Discussion 


J. WINTHROP PEABODY, M.D. 
Washington, D. C. 


At our last annual meeting, held in New 
York City, the College offered its services 
to the Government of the United States in a 
time of great emergency, and there was ap- 
pointed a committee on Military Affairs 
charged to represent our College in assisting 
in every way possible the work of prepared- 
ness for National Defense. 

This Committee at the outset decided to 
make a survey of qualified chest physicians 
in order to determine their availability should 
their services be required, and to complete 
and offer “A Suggested Plan for the Rapid 
and Efficient Examination of Chests.” 

A questionnaire was mailed to 600 chest 
specialists, and of this number 550 were re- 
turned completed. Practically one-half proved 
to be ineligible for military service because 
of their physical condition, or being beyond 
the age limit. 

This Committee is happy in the fact that 
every one of the 550 completing the ques- 
ionnaire expressed a willingness to serve if 
called. A file of these completed question- 


naires was made by states and presented to . 


the Medical Department of both the Army 
and Navy. 

The Committee felt that more would be 
accomplished through personal contact with 
headquarters in Washington. Hence, imme- 
diately following our annual session in New 
York City, members of this Committee had 
personal interviews with the officers in charge 
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of the U. S. Veterans’ Administration, and 
the Surgeon General of both the Army and 
the Navy. In each instance, your Committee 
members were most cordially received. 

The following suggestions were presented: 
that all officers and men of the Army, Navy, 
and Marine Corps be x-rayed before induc- 
tion into service, and again at time of dis- 
charge; that the films taken at time of in- 
duction and discharge be filed with the Vet- 
erans’ Administration; that the film of a 
selectee found to have tuberculosis be sent 
to his family physician or the public health 
officer of his community; and that the same 
method of x-ray and type of film be adopted 
by all military services, thus making for uni- 
form records. In presenting these suggestions 
we recommended a uniformity which would 
answer the purpose in every detail and there- 
by screen out those unfit for service. We ex- 
pressed the wish that every recruit be given, 
as well, a thorough physical examination, 
thus avoiding a repetition of the mistakes 
made during the First World War. The opin- 
ion of the executives of the Veterans’ Admin- 
istration was that the result of such a pro- 
cedure would be of great aid to them at a 
later period. 

We were received. in the office of the Sur- 
geon General of the Army by Colonel Hillman. 
Several visits were made there and during 
these sessions we carefully outlined the plans 
of the College, and stated our willingness to 
serve the country’s needs. 

Captain Sutton of the Navy, representing 
the Surgeon General of that service, gave 
very attentive consideration to the sugges- 
tions as outlined by our Military Committee. 
We were invited to visit the Naval Hospital 
and to inspect the pioneer work which they 
were doing with the 35 millimeter film—at 
that time in a more or less experimental stage. 
Subsequently Captain Sutton sent us several 
of these films for our own inspection, and 
invited us to follow on with the Navy in the 
development of this technique. Later, it was 
our privilege and pleasure to attend a medical 
meeting held in the Naval Medical School 
where an evening was spent in discussing 
the merits of this procedure. 

Today, at this Committee Luncheon, we 
have had the honor of having as our guest 
speaker, Commander Robert E. Duncan of 
the United States Navy who has given us a 
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very splendid presentation of the Navy’s ex- 
perience with the 35 mm. film. 

Your Committee, under the very able direc- 
tion of Colonel Hendricks, has endeavored to 
obtain all the information possible in order 
that our College might contribute its share 
to the great work of National Defense. 

Since the chest Roentgenogram was to play 
such a large part in determining the physical 
qualifications of officers and men entering 
the military service, it was deemed wise to 
make a survey of the latest thought among 
our leading radiologists and clinical phthisi- 
ologists with the view of determining a 
composite, authoritative opinion as to what 
constitutes Roentgenological findings which 
would be disqualifying by the Roentgenogram 
alone. These completed questionnaires will 
be found in the printed report of the Military 
Affairs Committee. They proved to be of great 
interest and I trust that each and every one 
of you will read them. I shall not discuss them 
at this time because Doctors Matson, Post, 
and other members of the Committee who 
follow me on this program will do that for 
you. sit 
In conclusion, I wish to call your attention 
to the excellent work rendered by our Com- 
mittee Chairman, Doctor Charles M. Hen- 
dricks of El Paso, Texas. He has, by his un- 
tiring efforts, covered a vast subject which 
is of vital importance to our nation today. 


oe 


Discussion 


RALPH C. MATSON, M.D. 
Portland, Oregon 

I want to pay tribute to Commander Dun- 
can and Dr. Hendricks for their reports. Dr. 
Hendricks and Dr. Peabody did most of the 
work on this report which bears my name, 
among others of the committee. 

I am very frank to admit that I did not 
do very much. In fact, all I did do was fill 
in the questionnaire and give some advice 
by letter. These two gentlemen did all the 
wort, as far as I know. 

Regarding the question of history, in the 
case of the examination of a selectee, unlike 
that in civil! life, it is practically worthless 
in many instances. A man who wishes service 
will deny all symptoms such as hemorrhage, 
and a man who wishes no service wil] claim 
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such disabilities. 

Our experience, for instance, in the firs 
draft at Camp Lewis where my brother, the 
late Lt. Colonel Ray W. Matson, was Chie 
Medical Examiner, and where I succeedeg 
him when he went over seas, comprised near. 
ly fifty thousand men. These men had beep 
inducted into service before they were ex. 
amined. Many of them had been in camp 
weeks and sometimes months and had already 
been assigned to divisional units. Examining 
troops after they have once been mustered 
into service is quite a different ‘story than 
examining selectees upon arrival in the camp, 
because, as we found there, it disrupted or- 
ganizations and training, and oftentimes va]- 
uable well-trained personnel were dismissed 
from service because of disabilities. 

This was not the only bad feature. We 
found, on examination of the first draft of 
somewhat under fifty thousand men, an 
enormous amount of tuberculosis. I mean to 
say it ran around between five and six per 
cent. 

You would be surprised to know that many 
of these soldiers were sent to camp from the 
southwestern states by doctors who thought 
that military life would be of benefit and 
that the open air and exercise would be the 
best thing in the world for them. 

After the experience of the first draft it 
was decided, on the arrival of the 78,000 
second draft men assigned to Camp Lewis, 
that they should be examined before they 
were inducted into service, so we were be- 
tween the devil and the deep sea. We had 
men arriving at the rate of 10,000 on the first 
of the month. These men were assigned to 
us at the rate of 1,500 a day. They had to be 
in or out in 48 hours. I mean by that, that 
these men had to be examined quickly and 
an opinion given, “in or out.” 

If we rejected too many and they went 
back home because they had a cold, and 
shortly went back to work, the community 
howled, and then the provost marshal was 
on our trail saying, “Why send these men 
back?” and they went to another camp for 
examination. 

If they broke down on our hands we had 
to explain to the Surgeon General. We knew 
that we had a certain number of cases of 
tuberculosis in any outfit and that we must 
find them. In some camps the ratio some- 
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times ran as high as three per cent. We de- 
cided, at Camp Lewis, where we had no 
authority to use any x-ray equipment at all, 
that we would use it. 

pr. Hendricks has already mentioned it was 
not authorized and it was not. 

My brother and I contacted x-ray supply 
firms when they called to interest us in x-ray 
equipment. We said, “All right, put in a couple 
of x-ray outfits. If they prove satisfactory 
we think the Surgeon General will authorize 
the purchase.” We knew very well that he 
would not. We used them until an inspector 
came and said, “Where in hell did you get 
this stuff? Get it out!” Out it went, and after 
he left we got some more in under the same 
veiled assurance to other firms. 

Here was my position. I had 10,000 men re- 
porting on the first of every month. They 
came to me at the rate of 1,500 a day, and 
I had assigned to me forty doctors, most of 
whom had been thrown out of infirmaries 
and active service units because they were 
physically unfit, and many of them had not 
had a stethoscope in their ears for fifteen 
years. A lot of them were unfortunates hoping 
for a better living, and any type you can 
think of. Most of the younger men had been 
assigned to active service with troops or in 
field or base hospital units. We got what was 
left. When they couldn’t use them for any- 
thing else, and they were still in the Army, 
we got them. 

We soon realized that the examinations 
made by these doctors were utterly worthless. 
One could not accept the man’s statements 
regarding his history because the man who 
wanted service would lie about things just 
as the one who did not, so we drew up what 
we called an information blank of our own. 
The examiner was advised that when a selec- 
tee came in for examination he would be 
asked certain questions by the clerk. For in- 
stance, had the selectee ever had a prolonged 
fever? Had he had pneumonia? Had he had 
“water on the lung”?—we used that expres- 
sion. Had he ever spit blood? Had he had 
typhoid fever? What sort of contact had he 
had with tuberculosis? And the answer was 
checked on the blank, which had to be done 
quickly. This man, if the blank was checked, 
Was marked with a blue pencil on his chest 
and want in for a fluoroscopic examination. 

So we examined all selectees that way, and 
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if we had fifteen hundred men going through, 
the chances were that seven hundred would 
be fluoroscoped. They went in and out of; the 
unit like sheep going through a sheep dip. 

In the fluoroscopic room we had stenog- 
raphers trained to take their notes in the 
dark. A man came in and gave his name and 
the organization, and it was written down. 
Then all fluoroscopic findings were written 
at once in the dark, and out he went. If we 
found anything abnormal we marked certain 
symbols with grease pencils on the man’s 
chest, and when he emerged from the fluoro- 
scopic room they were picked up by the ex- 
aminer. The result was that it did not matter 
much how faulty an examiner was, because 
the man was bound to be fluoroscoped if the 
answers were “yes.” 

The result was that of the seventy-eight 
thousand men of the second draft, our rejec- 
tion rate was 6/10 of 1 per cent. It was about 
3 per cent in other camps and that was be- 
cause of the fluoroscopic work at Camp Lewis. 
Of that entire group, we had x-ray findings 
on 120,000 men. 

These records have been of enormous value 
to me in the years following demobilization. 
After the Armistice the Surgeon General sent 
me to Fitzsimmons General Hospital as Chief 
of Staff, where I had the opportunity to check 
up on the men who went to that institution 
from various sources. I learned at what camps 
they had been examined and who was re- 
sponsible for it. 

Of over 12,000 men admitted to Fitzsimmons 
General Hospital, the number who had broken 
down as a result of Camp Lewis’ examina- 
tions was 1/1000 of 1 per cent. We followed 
the records for five years through the United 
States Public Health Service and Veterans 
Administration. A lot of these figures have 
been published by me in the American Jour- 
nals, so I will not go into that except to call 
attention to the fact that there is no question 
about the necessity of making x-ray exam- 
inations of every soldier. 

Those of you who had military service will 
remember the instructions of 1917 that Colonel 
Bushnell wrote regarding the requirements 
for rejection or acceptance into service. I 
know you must remember the controversy 
that arose over the question of rales. After 
all, in these physical examinations our rejec- 
tions were based largely on whether one 
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heard moisture or not. Therefore, in the camps 
where they did not have x-ray facilities the 
question was whether or not moisture was 
heard on coughing—that was the one finding 
which was of value in the absence of x-rays. 
The point which Colonel Bushnell raised, re- 
garding rales following cough, was of un- 
questionable value. 

It seems to me that as a result of our tragic 
experience in the last war, we are practically 
bending over backwards in this war. At least 
six months ago we were. 

I had so many officers referred to me be- 
cause of my previous war experience. One 
of the first to come was a very able officer, 
Captain Schumacher who, for seventeen years, 
had been captain of the Oregon National 
Guard Rifle team which had won the cham- 
pionship of this country for just as many 
years, and who had not missed a day in 
National Guard service throughout his career. 
He was a First Lieutenant in the Portland 
Police Bureau who never missed a day of 
duty, was six feet, two inches in height, and 
weighed two hundred pounds. He was x-rayed 
when the Guard was Federalized and some 
calcified deposits were found which were in- 
terpreted as re-infection type of tuberculosis, 
and he was rejected. Appeals were made and 
nothing could be done about it. General White 
asked me to study his case. I did and wrote 
a report on him and said I absolutely dis- 
agreed with the interpretation of the film and 
that it was not, in my opinion, a reinfection 
type of tuberculosis but a primary one, and 
according to the standards of the last war, 
he was absolutely fit for service, and they 
finally accepted him. I personally witnessed 
him lead his company through Portland 
streets after the California Field maneuvers. 
No finer looking officer could be pictured and 
yet our country would have lost a valuable 
officer because of x-ray misinterpretations. 

Another officer who wanted service in the 
Artillery, whom I considered to be in the 
very best physical condition was rejected be- 
cause an examining doctor heard a sibilant 
rale in his chest. In the rejection report it 
was stated that he had been hospitalized for 
twenty-four hours because it was thought he 
had asthma. Out he went. It was reported 
that he must be physically fit to act under 
any conditions of field service. Here was an 
instance of where the true history of this man 
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was valuable. He was a mountain guide op 
Mt. Hood. He climbed it as many as seven. 
teen times during each summer. No one took 
into consideration his physical endurance 
Certainly a man who could climb Mt. Hoog 
fifteen or seventeen times during the sum. 
mer would be fit for military service. 

I don’t know of anything else I can adg 
except to pay tribute to these gentlemen who 
have contributed to this meeting. 


Discussion 


JOSEPH C. PLACAK, MD. 
Cleveland, Ohio 

If I may be permitted to tell of some of 
the things we are doing in this particular 
area, I would like to do so. Before this emer- 
gency started, we realized how serious a prob- 
lem tuberculosis was in the last war. Speak- 
ing as an old soldier, and actually coming 
in contact with some of the problems of tu- 
berculosis in the last war, I knew that it was 
imperative that something be done to avoid 
some of the mistakes that were made before. 

We wrote to everybody we thought might 
be concerned, from the President of the United 
States down, but never got to first base. We 
finally made connections, through David 
Dietz, who is Science Editor of the Scripps 
Howard papers, with the state authorities 
who gave us permission to make fluoroscopic 
examinations of the selectees. 

The Anti-Tuberculosis League of this coun- 
ty is equipped with a trailer which has a 
fluoroscopic and an x-ray unit in it. Up 
the present time, we have examined many 
thousands of potential soldiers and have 
found about 100 who had significant changes 
in the lungs. A number of these were minimal 
actives, some moderately advanced and some 
far-advanced. 

Our procedure is to take those who have 
significant findings and have them x-rayed 
on 14 by 17 film. Then our group of seven 
fluoroscopists review the films and draw their 
conclusions therefrom. These men are all 
competent, well-trained fluoroscopists who 
have a wide experience and whose opinions 
are worthy of consideration. Those cases 
which are regarded as significant are then 
reported to the local health officers who are 
requested to follow them up and prove wheth- 
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er the lesions are active and hospitalize them. 
some of the lesions picked up have been 
arrested minimals and subsequently followed 
up by the board of health. 

We are using this same plan in industry 
and have examined thousands of workers in 
the various industries. 

Our fluoroscopists work in two-hour shifts. 
Ample time is given for rest in between shifts. 
This work is just a screening process and we 
consider it a very valuable and cheap means 
of case-finding. 


Discussion 


NELSON MERCER, M.D. 
Philadelphia, Pennsylvania 

I speak as a buck private in the rear ranks 
of our organization of chest physicians, but 
Ihave had the privilege of serving all the way 
from private to Lieutenant Colonel in the 
Medical Corps of the Army and the National 
Guard, and I think that qualifies me to make 
a few remarks. Let us get down to business, 
and talk over this splendid report. I never saw 
it before this afternoon, and when I glanced 
over it, I was thrilled to know that we have 
such men as Dr. Post and Dr. Matson and 
Dr. Hendricks, the Chairman of this com- 
mittee, and that they have produced such a 
wonderful report. 

Now, here is the point, gentlemen. A report, 
as you know, those who have been in the 
Army, doesn’t count unless you get down to 
work and do something about it. Now, that 
is the whole thing in a nutshell. Let us do 
something about the report now. Our govern- 
ment is in the same fix as all the other dem- 
ocracies up to this moment. We are too late 
and doing too little to help England and help 
ourselves in this emergency. 

From now on let’s do something to get us 
out of the doldrums, and let these people in 
Washington know that this organization of 
Chest Physicians is here to be of some con- 
structive service to our Army. 

To get down to what I meant by doing too 
little and being too late, Mr. Hitler can tes- 
lify to that. He is laughing about it. It tickles 
him to death for all of us to be too little and 
too late in our efforts. But he gets there on 
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time, and he is ahead of his schedule at 
present. 

I read a news dispatch from Washington 
in the Cleveland Plain Dealer yesterday morn- 
ing, and it said that only 50 per cent of the 
men who have been drafted into our Army 
have been x-rayed. 

I could not believe it when I read it, be- 
cause I understand the rule is that every man 
and every officer, before he can serve his 
country, has to be x-rayed. That is one of 
the primary requirements, and I could not 
believe that only 50 per cent of the men had 
been x-rayed. I asked a doctor about his 
state, and he said that very few men in his 
state had been x-rayed. I will not say from 
which state he comes. 

As far as Philadelphia is concerned, Dr. 
Post has interpreted 225 paper films in one 
day, and every man that has passed through 
his center has been x-rayed. He has been 
there from eight o’clock in the morning until 
any time at night to complete the x-ray in- 
terpretations and consultations with the clin- 
icians if necessary. That is the usual pro- 
cedure. 

Dr. Goldberg, as the President of our or- 
ganization, I respectfully request you and 
our Military Affairs Committee, to find .out 
why only 50 per cent of the men have been 
x-rayed to date. 


RESOLUTIONS COMMITTEE 


C. HOWARD MARCY, M.D., Chairman 
Pittsburgh, Pennsylvania 
A resolution was presented calling upon the 
Surgeon Generals of the Army and of the 
Navy to speed up the x-raying of all soldiers 
and sailors in the armed forces of the country. 
The resolution was unanimously adopted. 


CLOSING REMARKS 


BENJAMIN GOLDBERG, M.D. 
Chicago, Illinois 

I am sure we all wish to thank Dr. Hen- 
dricks and Commander Duncan and the var- 
ious members of the committee, and those 
who have participated in this discussion for 
having given us the valuable information pre- 
sented today. 


— ———— 
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Examinations for Tuberculosis* 


Roentgenographic Findings of 41,809 Inductees and 9,54] 


National Guardsmen in New York City 


HERBERT R. EDWARDS, M.D., and DAVID E. EHRLICH, M.D. 
New York, New York 


Chest physicians and health and welfare 
organizations interested in tuberculosis con- 
trol have consistently advocated the taking 
of a routine chest roentgenogram of all men 
entering the armed services. This has been 
accepted in principle by the medical person- 
nel of the Army and Navy. 

Emphasis on this problem is to be found 
in an article by Ramsey Spillman on the value 
of radiography in detecting tuberculosis in 
recruits. His analysis of statistical data from 
the U. S. Veterans’ Administration indicated 
that the cost of a case of tuberculosis to the 
government in a veteran of the World War 
has been about $10,000 per man to date. Also, 
he stated that within the next five years the 
total cost of service connected disability pay- 
ments would reach the staggering total of 
approximately one billion dollars. 

Clara E. Councell, in a recent report on 
war and infectious disease, stated that be- 
tween April list, 1917 and December 3lst, 
1919 there were 27,274 primary admissions 
of tuberculosis to the U. S. Army, an annual 
rate of 12.2 per thousand. 

In the early part of 1940 the National Re- 
search Council set up its committee on the 
various medical sciences to correlate the best 
thought of leaders throughout the country 
for the benefit of the federal services. A sub- 
committee on tuberculosis of the General 
Committee on Medicine was organized. In the 
terminology of tuberculosis and chest dis- 
eases certain revisions were recommended and 
accepted and are now incorporated in Mobil- 
ization Regulations No. 1-9 as of August 31st, 
1940. 

A directive ftom the Adjutant General’s 
Office of the U.S. Army under date of October 
28th, 1940 stated in part: 

“3. At induction places other than at Army 
stations, arrangements with state or civilian 
roentgenological laboratories will be made at 


* Abstract of article published in the Journal of 
the A. M. A., July 5th, 1941, Vol. 117, No. 1. 
Prepared by David E. Ehrlich, M.D. 
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the earliest practicable date. When it is fegs. 
ible to supply these laboratories with govern. 
ment films, timely requisitions will be mage 
to the Surgeon General by corps area and 
department surgeons . Payment for these 
films and for the services of civilian roent- 
genologists may be made, however, by corps 
area surgeons from procurement authority. 

“4. Should belated reports reveal the pres- 
ence of defects disqualifying under the pro- 
visions of Mobilization Regulations 1-9 jp 
individuals who have been inducted and for- 
warded to reception centers or training sta- 
tions, such reports will be transmitted to 
these respective stations and action taken 
to effect the prompt discharge of such indi- 
viduals on certificates of disability.” 

Thus this order provided an opportunity 
for local agencies to set up and operate a 
roentgenographic service for men inducted 
and to be compensated by the government 
until such time as the Army could assemble 
its equipment and assume full responsibility. 
It would have been almost impossible for the 
Army to acquire and set up facilities for the 
routine roentgenographing of all men induct- 
ed through the Selective Service Act imme- 
diately after the act went into effect. Un- 
fortunately, only a few local agencies in the 
country were aware of this opportunity or 
were sufficiently interested or equipped W 
conduct routine roentgen examinations for 
the corps area commanders. 

The Bureau of Tuberculosis of the New 
York City Department of Health has been 
engaged in the mass roentgen ray survey 0 
the apparently healthy population as a meth 
od of case-finding since 1933. As of December 
31st, 1940 a total of 330,923 individuals have 
been examined. An extensive report of some 
of these findings was published as a SUP 
plement to The American Review of Tube- 
culosis. These surveys have been accepted # 
a basic part of the tuberculosis control pre 
gram in New York City. Thus, our interest i0 

(Continued to page 350) 
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(Continued from page 348) 
providing a similar service for inductees and 
members of the State National Guard was 
based on well founded experience. Accord- 
ingly, our mass roentgen ray services, which 
were made possible through a project with 
the Works Progress Administration, were of- 
fered to the surgeon of the Second Corps 
Area prior to the directive that was issued 
by the Adjutant General’s Office on October 
28th, 1940. 

The Second Corps Area included the states 
of New York, New Jersey and Delaware. This 
report is concerned with that part of the 
entire area known as the Southern New York 
District, comprising New York City, Long 
Island and the five counties of Westchester, 
Orange, Rockland, Dutchess and Putman. This 
area represents approximately 52 per cent 
of the population of the entire second Corps 
Area, yet the number of men inducted in this 
district is reported to be about 60 per cent of 
the entire corps area. 

The inductees were usually roentgeno- 
graphed on arrival at the station to allow as 
much time for processing of films and read- 
ing as possible. As the recruit was supposed 
to be cleared through all examinations and 
made ready for induction and transfer to a 
reception center (Fort Dix or Camp Upton) 
by 1 p. m., or not later than 2:30 of the same 
day, it was necessary to have a report on the 
roentgenogram within an hour or less. 

At the time of rejection all men residents 
of New York City were given an appointment 
within the next two or three days to appear 
at the Health Department’s Central Chest 
Clinic for further study. At that time, a com- 
plete study was made of the case, including 
history, physical examination, sputum, fluo- 
roscope, roentgenograms in one or more posi- 
tions, iodized oil or whatever other exam- 
inations were deemed essential to arrive at 
a final diagnosis. If the findings warranted 
rejection under Mobilization Regulations 1-9, 
a report was sent to the chairman of the local 
draft board indicating that the inductee was 
permanently rejected. If, on the other hand, 
the subsequent examination proved the orig- 
inal findings to be of no significance, a letter 
to the chairman of the local draft board in- 
dicated that, unless there were other’ rejec- 
tions against the applicant, he could be re- 
ferred back to the induction center as satis- 
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factory. 

The method of application of the roll-paper 
survey unit and its modification so that the 
films could be developed at once is describeq 
in the original article. 

The types of pathology other than pul- 
monary tuberculosis that were causes for re. 
jection were diseases such as bronchiectasis 
pneumonitis, atelectasis or extensive pleura] 
changes. 

The following data summarizes the induc- 
tion work in the Southern New York District 
which was carried out by the Department of 
Health, New York City, for the Army as fol- 
lows: 

During the period November 25th, 1940, to 
January 15th, 1941, inclusive: 


INDUCTEES 
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During the period January 16th, 1941 to 
March 3lst, 1941, inclusive, the induction work 
was done by the Army, but the rejected in- 
dividuals were sent to Department of Health 
for further study: 


INDUCTEES 
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During the period January 27th, 1941 to 
March 10th, 1941, thirteen local National 
Guard Units were federalized and the induc- 
tion work was carried out by the Department 
of Health: 


TOTAL 
| | les 
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2 Oo @| =| 
~ 3 


Since this report has been publ’shed, be- 
cause of the larze number of casz-s of tuber- 
culosis discovered, local draft board No. !. 
which comprises a lar~e district in down- 
town east side Manhattan within which 
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(Continued from page 350) 
Chinatown is situated, requested the Depart- 
ment of Health to make a survey of all the 
registrants preliminary to other examinations 
and about 4000 men were studied. While the 
details are not yet tabulated, a large number 
of cases were found (about 8.5 per cent in the 
first 1000 studied) and it justifies the opinion 
of Edwards that from the public health aspect 
an x-ray examination of all local draft board 
registrants would give a fairer sample of 
pathology discovered in this age group. 

The ‘Army Induction Center has initiated 
in New York within the past few months the 
method begun in Pennsylvania of calling in 
the Inductees thirty days prior to the induc- 
tion for their general army induction phys- 
ical examinations. In the case of rejected 
individuals, this obviates the necessity of 
their giving up civilian occupations and there- 
by prevents the working of economic hard- 
ships such as the loss of a job or the aban- 
donment of an established business or pro- 
fession. 

Although not yet functioning, there is con- 


templated by the Army a mobile motorized 


tnduction center unit which will travel to 
the outlying rural areas and make easier the 
lot of these inductees. It is presumed that 
an x-ray set-up will be part of the unit. 
Experience and knowledge are the best 
teachers in any method of x-ray examination 
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adopted. The 14x17 standard celluloid X-ray 
film study has longest stood the test of time 
for the best of detail and accuracy. However 
as expressed previously by Robins and Ehriich 
“In rapid examinations of large groups, the 
roll-paper method is the procedure of choice 
from the point of view of convenience, ae. 
curacy and economy.” In my many years of 
intensive experience with the paper film meq. 
ium, I have become adjusted to its use ang 
am convinced it is optimum for the purpose. 

The cost of the x-ray examination is jm. 
portant. Moreover, in governmental and pub- 
lic health agencies we are concerned with 
basic costs which should be all inclusive ang 
not be written off in part under another 
heading. Edwards and Ehrlich include a de- 
tailed total and unit cost analysis of per- 
sonnel, equipment, and material in which the 
unit cost for examining each person com- 
pletely by roentgenogram was $1.47. The cost 
of taking a roentgenogram and its interpre- 
tation without any further follow-up study 
was 58.8 per cent of the total or 0.867 cents 
per individual. 

The unit cost to reject a man for military 
service on the basis of the total cost was 
$106.02 for inductees and $122.37 for Guards- 
men, on the basis of a single roentgenogram 
and its interpretation $63.93 for inductees and 
$70.93 for Guardsmen. 


Organization News 


PRESIDENT OF COLLEGE GUEST 
SPEAKER IN INDIANA 


Dr. Benjamin Goldberg, Chicago, Illinois, 
President of the American College of Chest 
Physicians, addressed the County and State 
Tuberculosis Committees of the Indiana State 
Medical Society, meeting in annual session 
at Indianapolis on September 24th. Dr. Gold- 
berg spoke on “The Accomplishments of Or- 
ganized Medicine in the Battle against Tu- 
berculosis.”’ Dr. Jas. H. Stygall, Indianapolis, 
Governor of the College for Indiana, and 
Chairman of the Tuberculosis Committee for 
the Indiana State Medical Society introduced 
Dr. Goldberg. 
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NEW BOOKS RECEIVED 


Receipt of the following new books are ac- 
knowledged in this column. They will be re- 
viewed in the future issues of this Journal. 


Body Mechanics, by Joel E. Goldthwait, MD. 
LL.D., and Staff; 3rd Edition, July 23, 19%! 
A = Lippincott Company, Philadelphia. Price 


Artificial Pneumothoraz, by Drs. Packard, Hayes 
and Blanchet. Lea & Febiger, Philadelphia 
Price $4.00. 


Electrocardiography in Practice, by Ashton Gra- 
biel, M.D., Instructor in Medicine, Courses for 
Graduates, Harvard Medical School. Paul D. 
White, M.D., Lecturer in Medicine, Harv 
Medical School. W. B. Saunders Company 
Philadelphia and London, 1941. Pages 319; 
Illustrations 272. 
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